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June 18, 2014 

Ms. Laura Vaught 
Associate Admnistrator for Congressional and Intergovernmental Relations 
Environmental Protection Agency 
1200 Pennsylvania Avenue NW Room 3426 Am 
Washington. DC 20460-0001 

Dear Ms. Vaught: 
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~ .! 

Enclosed, pleue find a copy of the correspondence Senator Boxer received from Ms. Jennifer 
deNicola regarding the Environmental Protection Agenc)''s enforcement of the Toxic Substances Control 
Act at ~hooL" in the Santa Monica Malibu Unified School District. 

I am forwarding the attached for your review and consideration. Any infonnation you can provide in 
response to the concerns expressed by Ms. deNicola will be most appreciab:d. 

Thank you for your assistance in this matter. Please respond to Senator Boxer's Oakland off1<:e, 
attention: Madeline Peare. 

EJV:mp 
EncJosure 
cc: Ms. Jennifer deNicola 
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Director of Constib..lent ~Sigjl-~ 
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Re: Attached Letterto e orearbara BoJler,, Regardl"g U'lf!nt Need for her assistance 
with the E•-.ll'tft~"WIMl!-wdfng Carcinogens (PCBSI at lhe Mallbu High School 
campus. i; 
Plene provide this lett.er tA i natc>r Bo"e; •md any membeJ:S;Of her $taffwho ca~ help with this 
really terribte contaminat;Jn I sue ft,3t Is putting eur children, teachers and staff at risk. We 
have lost almost 10 mcnt~. ~Ith little to no progress and TSCA law violations. so time is of the 
essence, and we have an t. ~ ~presentative visltin& our school on June 20 - see the artached 
for more details. We urge n~ the Senator's help as per the attach@d letter. Thank you so 
much for your help and pr ri'i attention to this urgent and tlme-<rtticaJ matter. I . . 

! 

4 pages to fellow. 

?lease contatf - b to tcn~irm receipt. (P1W1r.;e note Jennifer DeNk:ola, 
Malibu Unites President is e primary co~ acid_., of her contec:t info is Included ~t the end 
of the attached letter.) ' 

Thank you! 

, .4~ 
I 
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Monday, June 9, 2014 

From: 

To: 

rte: 

Senator Barber• xer 

U~nt ~qu~fo Vaur Assldal1C'e fO Olttct the EPA to En/Olce 1X"A 
R~rdlng the ~ lnogenk Contamination ot Ma//fju High School, Malibu 
Middle Sdtool 17 uan CobriUo EMnteltttrry School 

Challfle.org hto Tops 1200 S1gnaNres - We Need Your Help/ 

I' 

Dear Honorable Senato~ B rbara Boxer, 

This Is an urgent follow!~ to our letter to you dated April 2~, 2014. Attached is a 
petition asking for yourj~s istance to direct the EPA to test for and remove PCBs, from 
schools. j 

1 
I: 

This letter requests 'the~ wing: 
I: 

1. Please direct th iE A to require testing of all PCB sources 
2. Please direct Im e late removal of all PCB Sources that violate TSCA's 50ppm 

threshold at Ma,· High School 
3. Please dtrett all : ols to ose precautionary principals to protect student and 

teacher health i 

I 

p.2 

4. Please urge Ma~~u Hig.'t Schoo~to remove studerits from any room or building 
tnat nas violate :r CA until full testing and remediation 1-aas taken place 

5. Please sponsor a bu Unites· "'Parents Right to Know Law • ., Parents have a right 
I 

to know what t 'i nts have been discovered at thelr children's school. This law 
will el(pand on ti ~ remise of Prop 65, which excludes public schools/buildings. 

I 

latro: I 
As you ar~ awar~~ alibu High Sc'1ool, Malibu Middle School and Juan Cabrillo 

EIP.mentary School hav ~ en c:leaUng with PCBs and pesticides at levels that presented 
"an unacceptable hea jr· "since at least 2009 and probably much longer. Because 
PCBs have b~en found i . "ndow caulk In excess of SOppm. our school ls new under EPA 
regulation for violation ' A. We are hav:ng issues 'tll:lth th~ EPA's method of 
enforcing TSCA and req ' your swift assistance to protect our children. As a reminder: 
three Malibu Mlddte SC I teachers were dlagnosed with thyroid cancer-within four 
months of each other. n othars at the sdloa have thyroid disease and many children 
have complained about 'e Ith Issues as well, rn particular, asthma aiid migraines. The 
three teachers diagnos J h thyroid cancer currently occupy the classrooms that have 
tested the highest for 

OF 6 
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a. In Octob 13, the Santa Monica Malibu Unified School District 
(SMMU aff moved students and teacher$ from buildings suspe'!'ted 
of PC9s other toxicants.. This ocx:urred when parents and teachers 
teamed~~ 1-100 tons of contaminated soil tiad been removed_ from the 
mlddl'! orj mpus In the summer of 2011, du~g summer school session. 

b. Ira Nove,. 2013, a smaH sample of classrooms in t'"lese buildings were 
testec: only or PCBs and violated TSCA. 

c. In Decerryf@f 2013, SMMUSD told teachers thitt they. sh. ould gn back to 
the vaca,ed dassrooms after winter break. yet before full and complete 
testing~~ ed iation occurred. Some teachers refused .. A few wen~ 
back wlt'p informing parents that their children would be beck in 
rooms~ Bs. 

d. It is now ~~1 2014. There has been no further testing and no 
remecli · There Is no approved plan In plaee to test or remove PCBs. 
Recornm ationsfrom tnl!! EPA l'dtve not been lmplemel\ted for Best 
ManaBe ~ t Practices (BMP) cle<'"inc (speei~I note: The EPA has not . I . 
data to p~o that BMP 1s effective m reduc:Jns PCB exposure, yet the EPA 
is suggest'1 8MP as a remediation tool) 

e. Environ ~v onmental Corporation, the private environmental firm hired 
by SMM.~t , took three montlts-to submit a plan to the EPA. Just last 
week th~pl was reiectee by the EPA because It did not address PCBs 
properly did it i1ddress current TSCA violations. 

f. Because- ft e school district's lack of direction to Environ to fully test 
end re ~ CBS.. and Environ's l1ek of e1Cperience in handling PCBs in 
schools, ~stprocess has tak.n sbc mo"ths lonse. r th a"' expected. Now 
test!ng a~d mediation wilt not occur ttiis summer and before the next 
school \lel./r gins, exposing children anchtaffto PCBs for yet another 
school ye~. This Is lllWm!tpb/c and WI neetf l!Ofl! ltrlpf 

, I . . . . h . 
I I . 

· 1 
1. Direct the EPA t e 

' 
rce TSCA Law. PCBs over SOppni haw been found in the 

·smatl sample of ' tested. We ask rou dlrect the EPA to require full and 
comprehensive t g of PCB sources (cautldng and other buildlna material), and 

not rely just~n a , a d wipe samples (which wlll not solve the PCB problem}, 
throughout MHS an Juan Cabrtllo campuses In buildings constructed or 
renovated b 1n 50 and 1980. 

2. Owed the SM M . ta Jderitlfy and test bulldlng materials swiftly and · 
comprehensively ~h summer, prior to the ,bqinning of the next·sdloal year' 
(start date Aug 19, 4) and to etlSunt a proper remediation plan is required 
and Implemented in a timely manner. 

3. If #2 cannot be cJm leted before Aug 19, 2014: Relocate students and teachers 
from buildings th t olate T.SCA until full testing to det"ermlne the e>rtent of the 
contamination a d mediation has been completed. Temporary classrooms 

I 

06/09/2014 5:57PM (GHT-0~:00) 
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should be orde]d or August for aP middle sd-1 students atod t .. ch.,. to 
avoid further e · in classrooms when: the initial violations occurred. 
Informing pare~~ CN1 of temporary. classrooms will prevent a mass exodus from 
enrollmen~ In Atig 

. r Petiti 

1

1 "-11~~.rJ;a.Yl!!JAf>CQ.lfr.Qm Qur: ~c;>Q!!_ 
Sh1'rtly after sJ~i g you our letter dated April 29, MaRbu Unite<; launched a 

Change.org petition aslc'in for your swift assistance to direct-the :PA to enforce the law 

as we have noted ln thll above. · 

In a few weeks e ave obtained more than 1,200 signatures. The petition 
supporters are from M f:b . across the count:-y an::I throuRhout the world. 

'I 
Your constituen# i M<tlibu are angry, frightened, horrifil!d, and in disbelief that 

the school dlstrict and! PA are not putting our chlldren's health above all else, not 
being precautionary wh : w:ing this problem, arc moving so slowly to remedy this Issue, 
that they have not con · d thorough testing to date, that they have spent hundreds 
of thousa:ids oft axpayJ~ d Ian on f a'N',-ers to protect their If ability but not their 
students, and that the~~ ttnue to put our children, teachers and staff at risk. We 
urgently need you use ,J,o . ~let:Ull of!ke to help chonge this. 

I: 
for vour refererte, nclosed is a copy of the petltfon SliJ'latures and a sampling 

of some- of the comments. lease take some time to read these; some of tnem are heart 

wrenchlng. · I 

R<g-::e::: Jlt. ~: :beeo wasted while the district h•s focused on Its 
agenda of proteC'tlng its~ Ila blfrty while our children, teachers and staff have be-~ 
put at unnecessary r!sk.~Tf1 district has spent hundreds of thousands of dof!ars on 
lawyers rather than test g roperty. 

MHS parents an bers of Malibu Unites have tried to reason with the 
district and the EPA, wtt~!r le result. We now desperately need your help tu direct the 
EPA and District to do wr~t 'llore than 1,200 peoole have so d~arly stated: remove 

s °"' !" I n r · We request., in-person meetlnc 
with you at your earl~! ven11'nee and, lfpossfble, a conference call on or before 
June 19, 2014 because dn J ne 20, 2.014, Jared Blumenfeld, EPA Region 9 
Admtnlstrator, is schedJa; to meet with Malibu Unites and do a '"toxic tour'' of the 

school. ! I 

OF 6 

we understand vb~ re extremely busy and your time Is precious. But our 
children's, teachers' and~ rs '1ealth Is also precious. Without your urg<mt help and 

inten..-ntion, based on elti s olthe oaslten months we ""' oonceme<! that l-f 
6
{' s 
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I! I 
appropriate actions wfl~ ~ i otherwise be talta1 In a timely manner. This Is an 
opportunity to >lave a ~ d, 11fe-changlng lmp:>c:t Of'\ how this PCS Issue is h~nd:ed by 
the EPA a!"d the school lchi rict to protect our chllcfren tn Mallbu, across Callfomla, and 

throughout tne count1·; 
'I 

"All Childrenjo's rve a Heafthy EnYlronment" - U.S. EPA (website) 

Please co.~tact me tc u a meeting . 
. 

Thank you for your as a ce wfth this time sensitive, critical issue. 

R~e~fully Yours, 11 

" Jennifer deNlcola 11 
Malibu Unites, Preside ~ 

310--848-5400 ' 
j~n@mali:>uunites.caml; 

I' 
www.MallbuUnrtes.co~; · 
Sign Our Petition to Re~o 

I 
l 

cancer Causing PCBs from SChools http://goo.gl/sKR30F 

p.5 

OF 6 

06/09/201~ 5:57PM (GMT-04:00) 



\ ~:' ·, r I . 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION IX 

The Honorable Barbara Boxer 

United States Senate 

75 Hawthorne Street 
San Francisco, CA 95105-3901 

JUL 31 2014 

Oakland Office - Attention: Ms. Madeline Peare 

70 Washington Street, Suite 203 

Oakland, CA 94607 

Dear Senator Boxer: 

OFFICE OF THE 

REGIONAL ADMINISTRATOR 

. EPA shares your concerns regarding potential health impacts posed by PCBs at Malibu High School, 

Malibu Middle School and Juan Cabrillo Elementary School. At the invitation of Ms. Jennifer deNicola, 

President of Malibu Unites, on June 20, 2014, I toured Malibu High School and met with Ms. deNicola, 

representatives of her organization, school officials, and teachers to hear their concerns firsthand. 

PCBs were widely used in building materials in the United States, including in school construction, from 

the 1950s until 1979. Recognizing the concerns from widespread exposure to PCBs, in 1976, Congress 

passed the Toxic Substances Control Act (TSCA), which among other things bans the use of PCBs, other 

than in a totally enclosed manner or as authorized by EPA via rulemaking. 

·In recent years, EPA has devoted considerable resources and attention to identifying PCB exposure 

pathways of concern and how best to limit or mitigate those pathways. Recent scientific studies, 

including a 2012 study by EPA's Office of Research and Development (ORD), show that primary health 

concerns from PCBs in building materials derive from inhalation of contaminated air; and secondarily 

from contact with PCBs in dust and subsequent incidental ingestion. 

In her letter to you, Ms. deNicola requests that EPA require testing of all potential PCB sources at the 

Malibu High School. Based upon the science, EPA's current recommended approach for school 

managers is to focus testing on air and dust for PCBs to assess the level of hazard, if any, to student and 

·teacher populations. To the extent that any levels of concern in air or dust are identified, schools should 

address the primary source of the health risk, including incorporating additional and more extensive 

cleaning practices and PCB-source identification and removal where necessary. 

The District has been responsive to the above protocol by taking extensive air and dust samples in 

classrooms at Malibu High School in preparation for classes to begin in fall, based on EPA-approved 

procedures. All air samples but one have shown PCB concentrations below the Agency's public health 

guidelines. The District did discover a low number of dust samples where PCBs were elevated. The 

District has taken quick action to incorporate a cleaning and testing program at the High School that EPA 

believes will effectively address this pathway of human exposure. The District's testing and cleaning 

work concludes on August 8. The District has also been inspecting light fixtures to ensure that PCB

containing ballasts have been removed. Although most ballasts were previously removed, several 



existing light fixtures show staining from past PCB ballast leaks. The District plans to remove the stained 

light fixtures. 

In her letter to you, Ms. deNicola also asks for the immediate removal of all known PCB sources at 

Malibu High School that contain PCBs at or above 50 ppm. Specifically, last October, the District 

voluntarily collected caulk samples that identified four classrooms where PCBs in the caulk exceeded 

that regulatory limit. 

I concur that the TSCA regulations do not authorize the use of building materials containing PCBs above 

50 ppm. The District's plan submitted to EPA on July 3, 2014, proposes to remove PCB-containing 

material in the four classrooms during renovation or demolition of the buildings. This proposal is 

currently under review. During the week of August 11, we will provide our conclusions about the work 

conducted this summer by the District and outlining a path forward for completing removal of PCBs 

required under TSCA. School opens the following week. 

To reiterate, EPA continues to take the concerns raised by teachers and parents at Malibu High School 

very seriously. We are committed to ensuring that students and teachers at this school, as in all schools, 

are safe from exposure to PCBs. For this very reason, the focus of our efforts has been on partnering 

with the District to identify the human exposure pathways of greatest concern, namely air and dust, and 

making sure that those pathways are effectively addressed in a manner that makes the High School safe 

now and into the future. 

For your information, enclosed with this letter is an earlier correspondence EPA sent to Ms. deNicola 

regarding PCBs at Malibu High School. 

Thank you for your attention to this matter. For further assistance, please contact Congressional Liaison, 

Brent Maier, at (415) 947-4256. 

Jared Blumenfeld 



BARBARA soxrn. CAUFDRNlA, OIAR/\MN 

THOMAS Fl CAAPt.H, DE:LA1,•,r;.Rf o~v.10 v1nEll. t(H_ 1IS!M.t, 
BENJ-4t.•1r-,, l C.\AOi\t MARYL.A.~,(, .:AMES M !~HOf F_ OKLAHC'.~ . .:. 
BERr-.ARD SANDERS V(RMOf.T JOtH.i BAP.RASSU. \'.'YO\~l~<C 
SHELDON WHITEHOUSf. FiHODl ISlAl\iD JHF srsstON'S. AlABAM."· 
TOM UOAU., r-;Ew M! XICO MIKf CRAPO 10.\HO 
JEFF MERKLEY. ORUiON ROfifR \•.-'J:Hfi. f.t!SSJSS!PP! 
l(IASTE~ (jjll\8AA"'.D NEo\" YOR-. .JCl-l~ aoozl.lf.'-. AHt<.\';S .... :; 
CORY."• BOCKER ·.f '.". JfRSb DfO F!SCHf.R ~~LBRASKA 

·United ~tares ~enatc 
f.DV.'t.RO J f.IAR1'£ t'. •.V\SS:1CH'.J~l i!S 

COMMITIEE ON ENVIRONMENT AND PUBLIC WORKS 

SE H".A PO ~~.f: R ~1.t;oq1n ~; 4f-F [l·:;E t' ~t '"i 
/M( Bt.!("j RH'llf•t 1c.v.; STAFF D''•'ECro~ 

WASHINGTON. DC 20510-<3175 

June 27, 2014 

Mr. Barry N. Breen 
Principle Deputy Assistant Administrator 
Office of Solid Waste and Emergency Response 
United States Environmental Protection Agency 
1200 Pennsylvania Ave. NW 
Washington, DC 20460 

Dear Mr. Breen: 

Thank you for appearing before the Committee on Environment and Public Works on June 10, 
2014, at the hearing entitled, "Protecting Taxpayers and Ensuring Accountability: Faster 
Superfund Cleanups for Healthier Communities" We appreciate your testimony and we know 
that your input will prove valuable as we continue our work on this important topic. 

Enclosed are questions for you that have been submitted by Senators Booker and Vitter for the 
hearing record. Please submit your answers to these questions by COB July 11, 2014, to the 
attention of Colin Maccarthy, Senate Committee on Environment and Public Works, 410 
Dirksen Senate Office Building, Washington, DC 20510. In addition, please provide the 
Committee with a copy of your answers via electronic mail to 
Colin MacCarthyl@.epw.senate.gov. To facilitate the publication of the record, please reproduce 
the questions with your responses. 

Again, thank you for your assistance. Please contact Kim Smaczniak of the Majority Staff at 
(202) 224-8832, or Dimitri Karakitsos of the Minority Staff at (202) 224-6176 with any 
questions you may have. We look forward to reviewing your answers. 

Sincerely, 

-··; 
-, .· ;! J_~fi 
,.-~{M·':AM~. 

Barbara Boxer 
Chairman Ranking Member 



Questions for Breen 

Questions from: 

Environment and Public Works Committee Hearing 
June 10, 2014 

Follow-Up Questions for Written Submission 

Senator Cory A. Booker 

I. Mr. Breen as you know, climate change is upon us. It is not some problem of the distant 
future, but is a crisis in the here and now. What this means in New Jersey, unfortunately, 
is that we know we have to expect more flooding - and in some places, a lot more 
flooding. Some Superfund sites that were previously not in flood zones now are, or soon 
will be. What is the EPA doing to address the threat of flooding to superfund sites, where 
at some sites there will now be an even greater danger of contamination from one 
property spreading to others, and increased risk of groundwater contamination? 

2. In May of2014, EPA announced a remediation plan for the lower Passaic River. Can you 
describe the consultation with industry, stakeholders and communities along the lower 
Passaic that took place in advance of this plan being selected? How many years did the 
EPA study of this issue take? 

3. How is this plan the best option, in EPA's analysis, to protect public health and the 
environment? 

4. Did EPA fully consider alternative remediation plans before making its decision? 



Questions for Breen 

Questions from: 

Environment and Public Works Committee Hearing 
June 10, 2014 

Follow-Up Questions for Written Submission 

Senator David Vitter 

1. In addition to the Corps' current authority to remove contaminated sediments outside of 
federal navigation channels, the Water Resources Reform and Development Act 
authorized the use of the Harbor Maintenance Trust Fund to pay for dredging and 
disposal of legacy-contaminated sediments in and adjacent to certain eligible federal 
navigation channels. Is EPA aware of this new provision? It has come to my attention 
that EPA seems to be applying a different construct on who is responsible for paying for 
the dredging and disposal of contaminated sediments in and adjacent to federal 
navigational channels. 

2. I am concerned that EPA may be blurring the lines between its regulation of Superfund 
clean-up responsibilities and the Corps of Engineers' navigational dredging 
responsibilities. There are many sites across the country where the Agency is requiring 
some amount of dredging to clean up past contamination of river sediments - usually to 
remove toxic hotspots. However, the EPA has not required responsible parties as part of 
a Superfund cleanup to pay for both the dredging costs required for removal and 
treatment or containment of contaminated sediments and the dredging costs reauired for 
navigation maintenance until recently at the Lower Passaic site in New Jersey. I'm 
concerned that EPA is proposing that the responsible parties also pay for all the costs of 
dredging the Lower Passaic River federal navigation channel to up to 30-feet to 
accommodate anticipated future commercial vessel traffic. I understand that responsible 
parties are responsible for the added costs of removing, treating, and containing 
contaminated sediments above the standard federal costs of maintaining commercial 
navigation channels, but requiring responsible parties to also pay for the standard 
navigation dredging costs goes beyond Superfund and is a responsibility of the Corps of 
Engineers. Additionally, I understand that the EPA proposes that the responsible parties 
pay for dredging a portion of the channel that will be maintained only for recreational 
vessel use, not for commercial vessel use. Under the Corps of Engineers' authorities, 
navigation channels for only recreational use would usually be maintained by the non
federal government sponsor, such as a State, county, or city. 

a. By proposing this remedy are you telling me that all of the proposed dredging of 
the Lower Passaic River is necessary to protect public health and the environment 
and none of it is required for commercial and recreational vessel navigation 
purposes? 



3. It has come to my attention that EPA is not applying its own sediment guidance in 
selecting remedies consistently across the nation. For example, at the Lower Duwamish 
site in Washington, the EPA selected a remedy that uses adaptive management and 
targets hot spot removals along the river rather than dredging the entire river. Similarly, 
the Fox River in Wisconsin is using adaptive management as are many other sites. The 
outlier seems to be the Lower Passaic River which would dredge over 4.3 million cubic 
yards of material and cap the river rather than target hot spots. What is the purpose of the 
sediment guidance if EPA is not applying it consistently? When will EPA begin applying 
the guidance consistently? 

4. What are the most important factors in selecting a remedy? For example, if two remedies 
are equally protective, will EPA select the lower cost remedy? 

S. What role does timing of a cleanup play? For example, if a site can be cleaned up faster, 
is that preferred over a remedy that will take more time? 

6. How does EPA estimate the timing of a cleanup? For example, at one site EPA estimated 
that it will take five years to dredge 4.2 million cubic yards, but at another site EPA 
estimated that dredging 3.9 million cubic yards will take 42 years. How is it possible to 
have two estimates so far apart? 

7. When EPA is formulating the costs of its remedies, does it factor in the costs and 
inconvenience associated with its preferred remedies? For instance, in the case of the 
Lower Passaic River, it's my understanding there is a large amount of commerce and 
traffic as well as the 16 bridges that cross the river. What is the cost of inconvenience 
and traffic when those bridges are raised to allow for your tilll dredging boats? Has that 
been factored in and are the communities aware of what awaits them? 

8. It has come to my attention that buried in Appendix G ofE~A's Lower Passaic cleanup 
plan is a list of possible hazardous waste sites that the dredged material - 4.3 million 
cubic yards - may be disposed. I was surprised to learn that one of the sites listed to 
receive this toxic material is in Louisiana. Why did the EPA decide to ship this toxic 
dredged material out of state rather than manage it in state or in a CAD as they do at 
many other dredging operations? 

9. What role does EPA headquarters play in selecting a remedy-particularly at 
complicated sites with large cleanup costs? Does headquarters or the region select the 
remedy? Does headquarters have a veto over a regional decision and if so has it ever 
exercised this role. Does headquarters worry about consistency across the nation? If so, 
how do you ensure consistency? 

10. There are lots of instances where major parties at Superfund sites are not at the 
table. EPA typically focuses on cooperating parties but doesn't often bring other parties 
to the table. What is EPA's plan to bring all major parties to the table? 



11. The EPA seems to pick and choose who it goes after to seek the financial costs for a 
clean-up. As you look at your proposed $1.7 billion clean-up of the Lower Passaic River, 
can you assure this Committee that all parties who have any role in polluting the River -
including local municipalities - have been included in your responsibility? 

12. How much of your appropriated funds are not used for core cleanup projects? 

13. During the hearing, both you and the Chairman said you are committed to expeditious 
clean-up of Superfund sites to improve the health and welfare of constituents living along 
the impact areas. We all share that goal. But we know throughout the history of 
Superfund that it is litigation prone with cooperating parties seeking financial support 
from other responsible parties - all of which prolongs the ultimate remedy and actual 
clean-up. Even in the Chairman's home State of New Jersey, the EPA Proposal for the 
clean-up of the Lower Passaic River is not likely to see real clean-up activity for 
years. Please share with this Committee how you evaluate alternative clean-up proposals 
that can be equally protective of the environmen4 may cost less to implemen4 and which 
may result in a consensus approach by the responsible parties negating any litigation 
delay. 

14. lfthere is a shortage of money for the Superfund program, why does the EPA redirect 
major parts of its Superfund program appropriation to activities not immediately 
concerned with the clean-up of Superfund sites? What administrative costs can EPA cut 
back on or outright reduce? 

15. lfthe Superfund tax were re-imposed on U.S. manufacturers and businesses then the 
burden would fall upon goods, made from certain chemicals that are produced in the U.S. 
So imported finished products would not bear the tax because the taxable products are 
already incorporated into the finished products. So finished products imported into the 
U.S. would be less expensive to produce and would have a clear market advantage. What 
effect would this have on U.S. jobs? 

16. What are EPA's estimated construction completions for 2015, 2016, 2017, and 2018? 
What are EPA's estimated administrative costs for those respective years as well? 

17. In addition to the Corps' current authority to remove contaminated sediments outside of 
federal navigation channels, the Water Resources Reform and Development Act 
authorized the use of the Harbor Maintenance Trust Fund to pay for dredging and 
disposal of legacy-contaminated sediments in and adjacent to certain eligible federal 
navigation channels. Is EPA aware of this new provision? It has come to my attention 
that EPA seems to be applying a different construct on who is responsible for paying for 
the dredging and disposal of contaminated sediments in and adjacent to federal 
navigational channels. 

18. I am concerned that EPA may be blurring the lines between its regulation of Superfund 
clean-up responsibilities and the Corps of Engineers' navigational dredging 



responsibilities. There are many sites across the country where the Agency is requiring 
some amount of dredging to clean up past contamination of river sediments - usually to 
remove toxic hotspots. However, the EPA has not required responsible parties as part of 
a Superfund cleanup to pay for both the dredging costs required for removal and 
treatment or containment of contaminated sediments and the dredging costs reauired for 
navigation maintenance until recently at the Lower Passaic site in New Jersey. I'm 
concerned that EPA is proposing that the responsible parties also pay for all the costs of 
dredging the Lower Passaic River federal navigation channel to up to 30-feet to 
accommodate anticipated future commercial vessel traffic. I understand that responsible 
parties are responsible for the added costs of removing, treating, and containing 
contaminated sediments above the standard federal costs of maintaining commercial 
navigation channels, but requiring responsible parties to also pay for the standard 
navigation dredging costs goes beyond Superfund and is a responsibility of the Corps of 
Engineers. Additionally, I understand that the EPA proposes that the responsible parties 
pay for dredging a portion of the channel that will be maintained only for recreational 
vessel use, not for commercial vessel use. Under the Corps of Engineers' authorities, 
navigation channels for only recreational use would usually be maintained by the non
federal government sponsor, such as a State, county, or city. 

a. By proposing this remedy are you telling me that all of the proposed dredging of 
the Lower Passaic River is necessary to protect public health and the environment 
and none of it is required for commercial and recreational vessel navigation 
purposes? 

19. It has come to my attention that EPA is not applying its own sediment guidance in 
selecting remedies consistently across the nation. For example, at the Lower Duwamish 
site in Washington, the EPA selected a remedy that uses adaptive management and 
targets hot spot removals along the river rather than dredging the entire river. Similarly, 
the Fox River in Wisconsin is using adaptive management as are many other sites. The 
outlier seems to be the Lower Passaic River which would dredge over 4.3 million cubic 
yards of material and cap the river rather than target hot spots. What is the purpose of the 
sediment guidance if EPA is not applying it consistently? When will EPA begin applying 
the guidance consistently? 

20. What are the most important factors in selecting a remedy? For example, if two remedies 
are equally protective, will EPA select the lower cost remedy? 

21. What role does timing of a cleanup play? For example, if a site can be cleaned up faster, 
is that preferred over a remedy that will take more time? 

22. How does EPA estimate the timing of a cleanup? For example, at one site EPA estimated 
that it will take five years to dredge 4.2 million cubic yards, but at another site EPA 
estimated that dredging 3.9 million cubic yards will take 42 years. How is it possible to 
have two estimates so far apart? 



23. When EPA is fonnulating the costs of its remedies, does it factor in the costs and 
inconvenience associated with its preferred remedies? For instance, in the case of the 
Lower Passaic River, it's my understanding there is a large amount of commerce and 
traffic as well as the 16 bridges that cross the river. What is the cost of inconvenience 
and traffic when those bridges are raised to allow for your tall dredging boats? Has that 
been factored in and are the communities aware of what awaits them? 

24. It has come to my attention that buried in Appendix G ofEPA's Lower Passaic cleanup 
plan is a list of possible haz.ardous waste sites that the dredged material - 4.3 million 
cubic yards-may be disposed. I was surprised to learn that one of the sites listed to 
receive this toxic material is in Louisiana. Why did the EPA decide to ship this toxic 
dredged material out of state rather than manage it in state or in a CAD as they do at 
many other dredging operations? 

25. What role does EPA headquarters play in selecting a remedy - particularly at 
complicated sites with large cleanup costs? Does headquarters or the region select the 
remedy? Does headquarters have a veto over a regional decision and if so has it ever 
exercised this role. Does headquarters worry about consistency across the nation? If so, 
how do you ensure consistency? 

26. There are lots of instances where major parties at Superfund sites are not at the 
table. EPA typically focuses on cooperating parties but doesn't often bring other parties 
to the table. What is EPA's plan to bring all major parties to the table? 

27. The EPA seems to pick and choose who it goes after to seek the financial costs for a 
clean-up. As you look at your proposed $1.7 billion clean-up of the Lower Passaic River, 
can you assure this Committee that all parties who have any role in polluting the River -
including local municipalities - have been included in your responsibility? 

28. How much of your appropriated funds are not used for core cleanup projects? 

29. During the hearing, both you and the Chainnan said you are committed to expeditious 
clean-up of Superfund sites to improve the health and welfare of constituents living along 
the impact areas. We all share that goal. But we know throughout the history of 
Superfund that it is litigation prone with cooperating parties seeking financial support 
from other responsible parties - all of which prolongs the ultimate remedy and actual 
clean-up. Even in the Chairman's home State of New Jersey, the EPA Proposal for the 
clean-up of the Lower Passaic River is not likely to see real clean-up activity for 
years. Please share with this Committee how you evaluate alternative clean-up proposals 
that can be equally protective of the environment, may cost less to implement, and which 
may result in a consensus approach by the responsible parties negating any litigation 
delay. 

30. If there is a shortage of money for the Superfund program, why does the EPA redirect 
major parts of its Superfund program appropriation to activities not immediately 



concerned with the clean-up of Superfund sites? What administrative costs can EPA cut 
back on or outright reduce? 

31. If the Superfund tax were re-imposed on U.S. manufacturers and businesses then the 
burden would fall upon goods, made from certain chemicals that are produced in the U.S. 
So imported finished products would not bear the tax because the taxable products are 
already incorporated into the finished products. So finished products imported into the 
U.S. would be less expensive to produce and would have a clear market advantage. What 
effect would this have on U.S. jobs? 

32. What are EPA's estimated construction completions for 2015, 2016, 2017, and 2018? 
What are EPA's estimated administrative costs for those respective years as well? 
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U.S. ENVIRONMENTAL PROTECTION AGENCY 
RESPONSES TO QUESTIONS FOR THE RECORD 

JUNE 10, 2014 HEARING 
BEFORE THE OVERSIGHT SUBCOMMITTEE 

ENVIRONMENT AND PUBLIC WORKS COMMITTEE 
UNITED STATES SENATE 

Questions for Barry Breen: 

Senator Cory A. Booker 

1. Mr. Breen as you know, climate change is upon us. It is not some problem of the di tant 
future, but is a crisis in the here and now. What this means in New Jersey, 
unfortunately, is that we know we have to expect more flooding- and in some plac , a 
lot more flooding. Some Superfund sites that were previously not in flood zones no 
are, or soon will be. What is the EPA doing to address the threat of flooding to 
superfund sites, where at some sites there will now be an even greater danger of 
contamination from one property spreading to others, and increased risk of 
groundwater contamination? 

ANSWER: As described in the EPA's 2013 draft Climate Change Adaptation Plan, th 
agency's focus on climate adaptation is part of a larger federal effort "to increase the na ion's 
adaptive capacity and promote a healthy prosperous nation that is resilient to a changin 
climate." The EPA's Office of Solid Waste and Emergency Response (OSWER) in 20 3, 
released a draft Climate Change Adaptation Implementation Plan, which includes actio s 
specific to the Superfund Program. OSWER's Office of Superfund Remediation and 
Technology Innovation is collaborating with other national program and regional office to 
implement the climate change adaptation plan designed to ensure the resilience of reme ies 
to climate change impacts. The following are key actions being implemented under 
Superfund to better adapt to climate change: 

)ii- Expand and share a vulnerability screening protocol for regional use to better 
identify site remedies where performance may be impacted by climate change. 

)ii- Develop adaptation fact sheets for site remedies most likely to be affected by 
climate change to help decision-makers identify potential vulnerabilities and 
adaptation measures. To date, we have completed fact sheets on 1) groundwat 
treatment systems, and 2) landfills and containment remedies. The fact sheets re 
available at http://www.epa.gov/superfund/climatechange/. 

)ii- Identify existing Superfund program processes (remedial investigation/feasibil ty 
study, record of decision, remedial design/remedial action, five-year reviews, tc.) 
for potential implementation of climate change adaptation protocols to help en ure 
continuing resilience of current and future site remedies. For example, Region has 
developed a template for Remedial Project Managers (RPMs) to use in the 
Superfund site five-year review process to identify and assess climate change 
vulnerabilities. 
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);;i. Deliver training to the EPA RP Ms and provide web-based training for other 
stakeholders. Superfund provided comprehensive training on adaptation strate 
RPMs at the recent National Association of Remedial Project Managers traini in 
Atlanta (June 2014). 

When selecting and implementing response actions at Superfund sites, the EPA is aware of he 
increased potential for inundation from adjacent water bodies. The selected response actio 
must be able to withstand such inundation and remain effective. 

2. In May of 2014, EPA announced a remediation plan for the lower Passaic River. Can 
describe the consultation with industry, stakeholders and communities along the lowe 
Passaic that took place in advance of this plan being selected? How many years did th 
EPA study of this issue take? 

ANSWER: The Focused Feasibility Study (FFS) that supports the Proposed Plan for the L 
8 Miles of the Lower Passaic River, issued by EPA Region 2 on April 11, 2014, was initiat in 
2006. The FFS is in addition to the remedial investigation and feasibility study (Rl/FS) for he 
17 miles of the Lower Passaic River. The Rl/FS began with a six-mile study in 1995, whic 
expanded to a 17-mile study in 2003. In 2007, a group of potentially responsible parties (P 
known as the Cooperating Parties Group (CPG) took over the 17-mile Rl/FS from the EPA, 
performing with EPA oversight. The EPA has incorporated data from the ongoing 17-mile 
Rl/FS into the FFS, and as that work continues, additional results will be integrated into the 
design of the Lower 8 Mile cleanup. 

The EPA has worked closely with the CPG and another group of parties, formerly but no lo ger 
affiliated with the CPG, known as the Tierra/Maxus/Occidental (TMO) group. The EPA al 
works closely with many other stakeholders including the U.S. Army Corps of Engineers, t 
U.S. Fish and Wildlife Service, the National Oceanic and Atmospheric Administration, the 
Jersey Department of Environmental Protection, local governments in the affected area, non 
governmental organizations, academic institutions, industry groups and private citizens. In 009, 
the EPA facilitated formation of a Community Advisory Group (CAG); its membership incl des 
a wide range of stakeholders and its meetings are open to the public. Since its formation, th 
CAG has been meeting monthly, and the EPA regularly attends these meetings. 

3. How is this plan the best option, in EPA's analysis, to protect public health and the 
environment? 

ANSWER: The EPA's Proposed Plan for the remediation of the Lower 8 Miles of the Low r 
Passaic River, issued on April 11, 2014, explains in detail why the EPA considers the propo ed 
remedial alternative to be the most appropriate selection pursuant to the requirements of the 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) and e 
National Contingency Plan (NCP) ( 40 CFR Sec. 300.430), which is the EPA regulation 
promulgated pursuant to CERCLA that also governs remedy selection. In the agency's 
judgement, the alternative proposed for selection best satisfies and balances the nine criteria for 
remedy selection set out in the NCP. The agency's Proposed Plan is currently undergoing a 120-
day formal public comment period that will close on August 20, 2014. 
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The EPA has held three formal public meetings regarding the Proposed Plan. The agenc will 
carefully consider all comments received orally at the public meetings and in writing thr ghout 
the comment period before making a final remedy selection. The EPA's final remedy sel ction 
will be memorialized in a Record of Decision (ROD) and will include the "Responsivene s 
Summary" section responding to the comments received. 

4. Did EPA fully consider alternative remediation plans before making its decision? 

ANSWER: Yes, the EPA fully and carefully considered several alternative remediation Jans 
before issuing the Proposed Plan on April 11, 2014. These alternatives are described ind tail in 
the FFS and the Proposed Plan itself. The FFS and the Proposed Plan are available on the PA's 
website: www.epa.gov/Region2/passaicriver. The EPA's reasons for selecting the propos d 
alternative, rather than one of the other alternatives, are described in the Proposed Plan. 
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Senator David Vitter 

1. In addition to the Corps' current authority to remove contaminated sediments out ide 
of federal navigation channels, the Water Resources Reform and Development Act 
authorized the use of the Harbor Maintenance Trust Fund to pay for dredging and 
disposal of legacy-contaminated sediments in and adjacent to certain eligible feder I 
navigation channels. Is EPA aware of this new provision? It has come to my atten ion 
that EPA seems to be applying a different construct on who is responsible for payi g 
for the dredging and disposal of contaminated sediments in and adjacent to federal 
navigational channels. 

ANSWER: The EPA is aware of the statutory provision in the Water Resources Refo and 
Development Act. In the case of the Lower Passaic River, we understand that maintena ce 
dredging of the navigation channel has not occurred for several decades. Pursuant to the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), 
parties that meet the criteria in Section 107(a) may be held responsible for payment of th 
costs of response to a release or threatened release of a hazardous substance. 

The EPA has notified more than 70 parties that they are Potentially Responsible Parties 
(PRPs) for the Lower Passaic River portion of the Diamond Alkali Superfund site. Grou s of 
these PRPs - both the Cooperating Parties Group (CPG) and Tierra/Maxus/Occidental 
(TMO) - have carried out extensive work under CERCLA, and with EPA oversight, 
including the remedial investigation and feasibility study (RI/FS) and two significant 
removal actions. The Proposed Plan for remediation of the Lower 8 Miles of the Lower 
Passaic River issued by the EPA on April 11, 2014, includes the dredging of contaminat 
sediment that has accumulated in the lower 8.3 miles of the river, including in the lower 
miles of the federally authorized navigatwn channel. Hazardous substances of the types 
attributable to the PRPs are found in these sediments. The costs of removing contaminat 
sediment from the navigation channel are costs for which CERCLA responsible parties a e 
liable. 

Under CERCLA and the National Contingency Plan (NCP) (40 CFR Sec. 300.430), rem ial 
actions are to be consistent with the reasonably anticipated future use of the site or area b ing 
remediated. Commercial navigation is a reasonably anticipated future use of the lower 2. 
miles of the federally authorized navigation channel in the Passaic River, according to a 010 
analysis carried out by the Corps in consultation with the commercial users. 

2. I am concerned that EPA may be blurring the lines between its regulation of Superfi nd 
clean-up responsibilities and the Corps of Engineers' navigational dredging 
responsibilities. There are many sites across the country where the Agency is requir' g 
some amount of dredging to clean up past contamination of river sediments - usuall to 
remove toxic hotspots. However, the EPA has not required responsible parties as p 
of a Superfund cleanup to pay for both the dredging costs required for removal and 
treatment or containment of contaminated sediments and the dred in costs re uire 
for navigation maintenance until recently at the Lower Passaic site in New Jersey. I m 
concerned that EPA is proposing that the responsible parties also pay for all the cost of 
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dredging the Lower Passaic River federal navigation channel to up to 30-feet to 
accommodate anticipated future commercial vessel traffic. I understand that 
responsible parties are responsible for the added costs of removing, treating, and 
containing contaminated sediments above the standard federal costs of maintainin 
commercial navigation channels, but requiring responsible parties to also pay for 
standard navigation dredging costs goes beyond Superfund and is a responsibility 
Corps of Engineers. Additionally, I understand that the EPA proposes that the 
responsible parties pay for dredging a portion of the channel that will be maintain d 
only for recreational vessel use, not for commercial vessel use. Under the Corps of 
Engineers' authorities, navigation channels for only recreational use would usually be 
maintained by the non-federal government sponsor, such as a State, county, or city 

a. By proposing this remedy are you telling me that all of the proposed 
dredging of the Lower Passaic River is necessary to protect public healt 
the environment and none of it is required for commercial and recreatio 
vessel navigation purposes? 

ANSWER: As explained above, under CERCLA and the NCP, a remedial response acti n is 
to be consistent with the reasonably anticipated future use of the affected site or area. In he 
case of the Lower Passaic River, the Anny Corps of Engineers' berth-by-berth analysis d 
survey of commercial users showed clear future waterway use objectives in the lower 2. 
miles of the river, documented in the Corps' 2010 report, establishing commercial navig ion 
as the current and reasonably anticipated future use of the lower 2.2 miles of the river. T e 
Corps also provided the EPA with infonnation about the minimum depth of the navigati 
channel that would accommodate the reasonably anticipated future commercial use. 
Although the federally authorized depth of the channel is 30 feet throughout these 2.2 mi s, 
the Corps' analysis shows that shallower depths in portions of that stretch would 
accommodate the reasonably anticipated future use. Specifically, from river mile 1.2 to 1. 7, 
a depth of 25 feet would suffice; and from river mile 1. 7 to 2.2, a depth of 20 feet would 
suffice. All the accumulated sediment in the navigation channel in these lower 2.2 miles s 
contaminated with hazardous substances at levels that present an unacceptable risk. 

The EPA has therefore proposed that the navigation channel be dredged to the depths 
specified by the Corps' analysis as part of the CERCLA remedy. This is consistent with 
what the EPA has detennined at other sites where contaminated sediment exceeding 
acceptable risk levels is found in authorized navigation channels where navigation remain 
the reasonably anticipated future use. For example, in the Hudson River PCB Superfund ite, 
where the triggering criteria specified in the ROD are met within the footprint of the Huds n 
River navigation channel, dredging of those sediments is required to a sufficient depth to 
allow the channel thereafter to be maintained without the extra cost and difficulty of 
removing and managing contaminated sediment. The EPA's Proposed Plan for the 
remediation of the Lower 8 Miles of the Lower Passaic River applies the same approach. 

3. It has come to my attention that EPA is not applying its own sediment guidance in 
selecting remedies consistently across the nation. For example, at the Lower Duwam h 
site in Washington, the EPA selected a remedy that uses adaptive management and 
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targets hot spot removals along the river rather than dredging the entire 
river. Similarly, the Fox River in Wisconsin is using adaptive management as are 
other sites. The outlier seems to be the Lower Passaic River which would dredge o 
4.3 million cubic yards of material and cap the river rather than target hot spots. hat 
is the purpose of the sediment guidance if EPA is not applying it consistently? Whe 
will EPA begin applying the guidance consistently? 

ANSWER: The EPA takes the sediment guidance into consideration when evaluating t e 
most appropriate remedy for the environmental conditions at sites with contaminated 
sediment. Where information and understanding about an aquatic system is limited, incl ding 
understanding of the fate and transport of contamination within the system, adaptive 
management in the manner suggested by this question may be appropriate, allowing resp nse 
action to begin while continuing to gather data and acquire a better understanding of the 
system. However, in the case of the Passaic River, the EPA and the PRPs have acquired 
extensive data over more than two decades. Highly sophisticated computer models have 
been developed and subjected to external, independent peer review. These models descr be 
the hydrodynamics of the river, including tidal influence and the influence of storm evens; 
sediment transport within the system; and contaminant fate and transport with the syste . 
These models were used by the EPA to make predictions of future conditions under vari us 
remedial alternatives including the "no action" alternative. The EPA has already overse n 
two removals of contaminated sediments in the river. 

However, based on the EPA's understanding of the river, and informed by these models, the 
EPA has concluded that "hot spot" removal in the Lower 8 Miles of the Lower Passaic ver 
would not reduce risk from contaminated sediments to a sufficient degree; in the EPA's iew 
only bank-to-bank remediation in the Lower 8 Miles would achieve an acceptable degre of 
risk reduction. This analysis is described in detail in the FFS and the EPA' s Proposed Pl n 
for the remediation of the Lower 8 Miles of the Lower Passaic River. As noted in the 
Proposed Plan, however, the agency will continue to utilize adaptive management going 
forward with the remediation of the Passaic River, as we have done in other aquatic sites 

4. What are the most important factors in selecting a remedy? For example, if two 
remedies are equally protective, will EPA select the lower cost remedy? 

ANSWER: The NCP establishes a framework of nine criteria for evaluating remedies. 
These criteria address the statutory requirements and additional technical and policy 
considerations that are important for selecting remedial actions. The two most important 
criteria are the two "threshold" criteria: 1) overall protection of human health and the 
environment and 2) compliance with applicable or relevant and appropriate requirements 
(ARARs). Among the alternatives that meet the threshold criteria, the selection process 
considers seven additional criteria: long-term effectiveness and permanence; reduction o 
toxicity, mobility, or volume through treatment; short-term effectiveness; implementabil' y; 
cost; state acceptance; and community acceptance. In considering and weighing all of th se 
criteria, the lowest cost remedy may or may not be selected. 
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- - - - - - - - - - ------------..--------

5. What role does timing of a cleanup play? For example, if a site can be cleaned up 
faster, is that preferred over a remedy that will take more.time? 

ANSWER: "Time until protection is achieved" is one element of the "short-tenn 
effectiveness" criterion used to evaluate remedial alternatives. 

6. How does EPA estimate the timing of a cleanup? For example, at one site EPA 
estimated that it will take five years to dredge 4.2 million cubic yards, but at anoth r 
site EPA estimated that dredging 3.9 million cubic yards will take 42 years. How is •t 
possible to have two estimates so far apart? 

ANSWER: The EPA assumes the 4.2 million cubic yard example refers to the Lower 
Passaic River, where the Proposed Plan calls for dredging 4.3 million cubic yards with a 
assumed construction period of five years. Each dredging site is different, but this 
assumption is informed by experience at other sites including the Hudson River PCB sit 
the Onondaga Lake site. We assume multiple dredges working 24 hours per day, six da 
per week, and 40 weeks per year. This weekly schedule is consistent with what has been 
done at the Hudson River PCB site and elsewhere. The number of weeks per year durin 
which dredging operations can be assumed to continue is based on multiple factors inclu ing 
typical weather conditions and infrastructure limitations (e.g., at the Hudson River PCB s te 
barges must move through locks in a canal system, which only operate about six months 
year). 

7. When EPA is formulating the costs of its remedies, does it factor in the costs and 
inconvenience associated with its preferred remedies? For instance, in the case of th 
Lower Passaic River, it's my understanding there is a large amount of commerce an 
traffic as well as the 16 bridges that cross the river. What is the cost of inconvenienc 
and traffic when those bridges are raised to allow for your tall dredging boats? Has 
that been factored in and are the communities aware of what awaits them? 

ANSWER: The EPA considers the costs and inconvenience associated with the various 
alternatives in the remedy selection process. The NCP sets out nine criteria that EPA 
considers in remedy selection. One of these addresses "short term impacts" which include 
assessment of risks and inconvenience associated with the actual implementation or 
construction of each evaluated alternative. The FFS and Proposed Plan for the remediatio 
of the Lower 8 Miles of the Lower Passaic River address the short term impacts associated 
with each alternative considered. The EPA will also consider any comments about short 
term impacts, including the impacts of bridge openings that we may receive during the 
current public comment period. 

8. It bas come to my attention that buried in Appendix G of EPA's Lower Passaic clean p 
plan is a list of possible hazardous waste sites that the dredged material - 4.3 million 
cubic yards - may be disposed. I was surprised to learn that one of the sites listed to 
receive this toxic material is in Louisiana. Why did the EPA decide to ship this toxic 
dredged material out of state rather than manage it in state or in a CAD as they do at 
many other dredging operations? 
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ANSWER: The EPA's Proposed Plan for the remediation of the Lower 8 Miles of the 
Lower Passaic River, issued on April 11, 2014, calls for removal of approximately 4.3 
million cubic yards of contaminated sediment. The Proposed Plan provides that the dre ged 
sediment would be dewatered at a facility to be sited near the river, and the dewatered 
sediment then would be sent to properly licensed and permitted disposal facilities. No 
facilities licensed to handle hazardous waste exist within the State of New Jersey. A nu 
of such facilities exist elsewhere, including but not limited to Louisiana. The EPA will ot 
select the specific facility to be used for disposal of the dewatered sediment; that choice ill 
be made by the PRPs who the EPA expects will carry out the remedy (assuming that off. 
disposal is the finally selected alternative in the ROD). 

The facilities listed in Appendix G of the FFS were provided to demonstrate that there is 
sufficient capacity at existing hazardous waste disposal facilities for the various remedia 
alternatives to be technically feasible and for cost estimation purposes (two of the nine 
criteria that the EPA considers in remedy selection). The EPA's reasons for selecting of -site 
disposal, rather than disposal in a confined aquatic disposal (CAD) cell, are set forth ind tail 
in the Proposed Plan. While CAD cells are used for disposal of wastes from some other 
Superfund contaminated sediment sites, off-site disposal is also a commonly selected 
alternative including, for example, the Hudson River PCB site, the Gowanus Canal site, d 
the General Motors/Massena site. 

9. What role does EPA headquarters play in selecting a remedy - particularly at 
complicated sites with large cleanup costs? Does headquarters or the region select t e 
remedy? Does headquarters have a veto over a regional decision and if so has it eve 
exercised this role. Does headquarters worry about consistency across the nation? f 
so, bow do you ensure consistency? 

ANSWER: EPA headquarters develops the national strategy, programs, technical polici s, 
regulations and guidelines for the cleanup of Superfund sites. Regional Offices have the 
responsibility for implementation of site activities and are specifically delegated remedy 
selection authority with certain limitations and references to national regulations, directiv s, 
policies and guidance. Where needed, EPA headquarters may be involved further in 
selecting a particular remedy. 

The EPA believes that consistent application of national policy and guidance is an import nt 
means by which we ensure the reasonableness, predictability, and cost-effectiveness of 
Superfund decisions. Recognizing that there is considerable flexibility in the NCP and rel ted 
guidance to make each decision based on its merits and site-specific circumstances, EPA 
headquarters review and consultation helps ensure that national remedy selection policies and 
procedures are being implemented in a reasonable and appropriately consistent manner. 

10. There are lots of instances where major parties at Superfund sites are not at the 
table. EPA typically focuses on cooperating parties but doesn't often bring other 
parties to the table. What is EPA's plan to bring all major parties to the table? 
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ANSWER: The EPA's general policy is to identify parties as PRPs when the agency h 
evidence that they are viable and liable - i.e., that they meet the criteria in Section I 07( ) of 
CERCLA. In the case of the Lower Passaic River, the EPA has notified more than 70 p rties 
that the agency considers to be PRPs, and anticipates that additional parties may be noti 1ed 
in the future. 

EPA Region 2, in particular, has for nearly 30 years, successfully applied a policy of 
settlement incentives and disincentives for non-settlors. It is the Region's explicit goal d 
intention to have all PRPs participate at an appropriate level in carrying the burden of th 
costs of remediation. The EPA will use, as appropriate, the various enforcement tools 
provided by Congress in CERCLA to effectuate this goal. 

11. The EPA seems to pick and choose who it goes after to seek the financial costs for a 
clean-up. As you look at your proposed $1.7 billion clean-up of the Lower Passaic 
River, can you assure this Committee that all parties who have any role in polluting be 
River - including local municipalities - have been included in your responsibility? 

ANSWER: As explained in the response to Question 10, it is the EPA's general policy t 
identify viable and liable PRPs, and EPA Region 2's explicit policy to identify all 
responsible parties at a Superfund site and to use our enforcement tools to ensure that as 
many as possible participate in an appropriate way to share the financial burden of a clean p. 
To date, the EPA has not notified any municipal entities that they are potentially responsib e 
for the Passaic River portion of the Diamond Alkali Superfund site. The agency will 
continue to assess the potential liability of municipal and non-municipal entities and take 
appropriate action to ensure that those with legal responsibility are included in the 
enforcement process. 

12. How much of your appropriated funds are not used for core cleanup projects? 

ANSWER: Many important Superfund program functions work together before a site is 
ready for remedial construction/post-construction activities. For example, for the FY 2014 
Enacted Budget, the Superfund appropriation was nearly $1. l billion. 

These funds are divided as follows: 

;... $500 million (46%) for the Superfund remedial program, which supports not only 
construction/post-construction cleanup work, but also site assessment, pre
construction activities, oversight of responsible parties, state and community 
involvement, and remedial policy development activities; . . . 

;... $188 million ( 17%) for emergency response, preparedness and radiation protection 
which supports removal program cleanup work; . . 

) $ l 77 mill ion ( 16%) for enforcement which provides the bast~ for cleanup work 
funded by responsible parties (including cost recovery financial syst~~ ~upport~; 

;... $\3& million (13%) for management and support whi~h sup~rts act1v1ues ranging 
from facilities and human resources management, to mformat1on technology and 
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communication services, to advising on Superfund legal issues, to managing the 
Agency's financial management system, to acquisition management; 

~ $36 million (3%) for homeland security to support preparedness and response 
programs; 

~ $21 million (2%) for the Superfund federal facilities program which supports the EPA 
personnel who oversee cleanups at contaminated federal facilities; 

~ $19 million (2%) for research and development related to cleanup technologies 
(Science and Technology (S&T) transfer specifically appropriated); 

~ $10 million (1%) for Inspector General (IG) activities related to oversight of the PA 
Superfund cleanup program efficiency and effectiveness (IG transfer specifically 
appropriated). 

13. During the bearing, both you and the Chairman said you are committed to expediti us 
clean-up of Superfund sites to improve the health and welfare of constituents living 
along the impact areas. We all share that goal. But we know throughout the histo of 
Superfund that it is litigation prone with cooperating parties seeking financial supp rt 
from other responsible parties - all of which prolongs the ultimate remedy and actu I 
clean-up. Even in the Chairman's home State of New Jeney, the EPA Proposal for he 
clean-up of the Lower Passaic River is not likely to see real clean-up activity for 
years. Please share with this Committee how you evaluate alternative clean-up 
proposals that can be equally protective of the environment, may cost less to imple ent, 
and which may result in a consensus approach by the responsible parties negating a y 
litigation delay. 

ANSWER: The NCP, which is the EPA regulation promulgated pursuant to CERCLA, 
establishes a remedy selection framework that reflects the principal requirements of 
CERCLA Section 121. The EPA developed nine criteria for evaluating remedial alternat·ves 
to ensure that multiple considerations are factored into remedy selection decisions. Thes 
criteria are derived from statutory requirements as well as technical and policy considerat ons 
that have proven to be important for selecting among remedial alternatives. 

The nine criteria analysis found in 40 CFR Sec. 300.430, comprises two steps: an individ al 
evaluation of each alternative with respect to each criterion; and a comparison of options o 
determine the relative performance of the alternatives and identify the relative advantages 
and disadvantages among them. The nine criteria include: protection of human health an 
the environment, compliance with applicable or relevant and appropriate federal and state 
cleanup requirements (ARARs), long-term effectiveness and permanence, use oftreatme 
reduce toxicity, mobility or volume, short-term effectiveness, remedy implementability, c 
state acceptance, and community acceptance. 

Regarding litigation between the EPA and PRPs, or among PRPs, the agency has statutor 
tools to help prevent significant delays in implementing a selected remedy. For example, 
CERCLA provides that where a consensual agreement for remedy implementation cannot 
timely be secured, the agency may issue a unilateral administrative order requiring 
responsible parties to carry out the remedy; and CERCLA further provides that there may 
no pre-enforcement judicial review of an EPA remedy selection or of a unilateral 
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administrative order issued by the EPA. While the EPA appreciates work done by 
cooperative responsible parties and considers input from all interested parties during th 
formal public comment period on proposed remedies, the agency uses the nine criteria 
discussed above and does not consider the threat of litigation delays !n the remedy selec ion 
process. 

14. If there is a shortage of money for the Superfund program, why does the EPA redi ect 
major parts of its Superfund program appropriation to activities not immediately 
concerned with the clean-up of Superfund sites? What administrative costs can E A 
cut back on or outright reduce? 

ANSWER: As explained in response to Question 12, the Superfund appropriation supp rts 
numerous important functions in addition to remedial construction/post-construction 
activities. These functions include, but are not limited to: immediately responding to 
hazardous releases, identifying sources of contamination that threaten communities and 
environment, supporting homeland security preparedness efforts, recovering response c 
from responsible parties and obtaining commitments to conduct cleanups, encouraging 
cleanups and providing technical assistance at non-NPL sites, providing oversight of oth r 
federal agency cleanup efforts, engaging and providing support to state and community 
partners, promoting reuse of contaminated and formerly contaminated properties, provid ng 
transparency and accountability in the use of resources and representing accomplishmen , 
managing the appropriate accounting of more than 950 site specific special accounts, 
creating jobs, and maintaining high acquisition standards that protect government 
resources. Congress additionally requires that a certain portion of the appropriation be 
directly transferred to Inspector General and Science and Technology functions. The ag cy 
must balance its use of resources to find the best outcomes to meet all of these expectatio s. 

The EPA is continually seeking to improve the efficiency of it operations. For example, n 
2012, the agency completed a comprehensive National Strategy to Expand Optimization 
Practices from Site Assessment to Site Completion (Strategy). This Strategy institutes 
changes to Superfund remedial program business processes to take advantage of newer t 
and strategies that promote more effective and efficient cleanups. It lays out several 
objectives to achieve verifiably protective site cleanups faster, cleaner, greener and chea r 
using techniques throughout the life-cycle of site cleanup, including site evaluation, 
construction and operation and maintenance. As part of this Strategy, the EPA expects 
regions to systematically apply optimization concepts throughout all phases of the remedi l 
pipeline as a normal business practice. · 

Another example is the EPA's Superfund Remedial Program Review (SRPR) effort. The 
agency undertook this review as a follow-on to the earlier Integrated Cleanup Initiative a 
in recognition of the need to continue to critically evaluate program resources and cleanu 
processes to minimize impacts to the Superfund remedial program's effectiveness in light f 
budget constraints, and workforce and technology changes. The SPPR's Action Plan was 
released in November 2013 outlining short and long term cleanup and program managem nt 
activities. Since that time, the Groundwater Remedy Completion Strategy has been releas d 
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and work on a new acquisition framework is underway. Many of the activities (35 of the 9 
actions) are already underway. 

IS. If the Superfund tax were re-imposed on U.S. manufacturers and businesses then th 
burden would fall upon goods, made from certain chemicals that are produced in th 
U.S. So imported finished products would not bear the tax because the taxable prod cts 
are already incorporated into the finished products. So finished products imported nto 
the U.S. would be less expensive to produce and would have a clear market advanta 
What effect would this have on U.S. jobs? 

ANSWER: A 1994 study sponsored by the EPA investigated the economic impact of th 
Superfund truces by calculating the maximum potential effect of each true on prices or 
profits.[11 These maximum impacts were all found to be relatively small, indicating that t e 
truces have only minor economic effects. Using the same methods with current economic 
data, EPA found that the conclusions of the 1994 study are supported. Furthermore, sine the 
petroleum and chemical taxes have not been updated to reflect real dollars, their economi 
impact may actually decrease. 

Relative to consumer demand for other products, the demand for oil has been fairly 
unresponsive to price changes. Regarding the petroleum true, if the entire tax is passed o to 
consumers, the estimated impact is less than a half penny per gallon increase in gas price . 
Such an increase in gas prices would represent only a 0.154% increase to the current ave ge 
retail price of gasoline of $3.44 per gallon. 121 

Current data suggest that the truces on chemicals should have only minor economic impa ts. 
These truces were originally calculated as the lower of two figures: ( 1) 2% of the estimat d 
wholesale price or (2) $4.87 per ton for organic chemicals and $4.45 per ton for inorgani 
chemicals. Current data indicate that the majority of the chemical prices have increased 
considerably since the tax was last in operation, with the producer price index of chemic ls 
(from the U.S. Bureau of Labor Statistics) increasing by 168% since 1994.131 On the oth r 
hand, the Superfund truces will not be corrected for inflation. This should significantly 
reduce, below 2%, the potential economic impact of the truces on chemicals. Regarding t e 
international marketplace, the proposed truces will apply equally to imported chemicals a' 
well as domestic. Thus, it is unlikely that these truces would cause any change in a 
manufacturer's or an industry's mix of domestic and imported chemical substances.!41 

Finally, the Corporate Environmental Tax of 0.12% is imposed on firms with alternative 
minimum raxable income (AMTI) exceeding $2 million. When it last expired, 89% oft 
true was paid by firms with assets greater than $250 million. The 1994 study found that t e 

111 "Economic Impacts of Superfund Taxes," Prepared by Industrial Economics, Inc, for the Office of Policy 
Analysis, EPA (1994). 
121 This calculation is based on the average 2013 weekly average US conventional retail price from the Energy 
Information Administration. 
!3! "Economic Impacts of Superfund Taxes," Prepared by Industrial Economics, Inc, for the Office of Policy 
Analysis, EPA (1994). 
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maximum estimated impact on the prices charged by affected firms did not exceed one 
percent in any of the major industrial categories, and was 0.09 percent across all 
industries.151 Since the tax only targets AMTI over a threshold, most small businesses wi l 
not have to pay. Large businesses that are taxed will only pay a very small fraction of 
AMTI. Thus, the corporate tax should have only minor economic impacts. 

16. What are EPA's estimated construction completions for 2015, 2016, 2017, and 201 . 

ANSWER: As of June 30, 2014, the cumulative total of sites that have achieved 
construction complete is 1,158. In FY 2015, the EPA goal is to achieve site-wide 
construction completion at 13 sites, including federal facility-lead sites. Construction 
completion target estimates for FY 2016, FY 2017 and FY 2018 have not been estimated at 
this time as targets are determined each year based upon available funding and progress f 
remedial activities within the Superfund program pipeline. 

17. What are EPA 's estimated administrative costs for those respective years as well? 

ANSWER: The EPA does not have a specific definition for administrative costs, and th 
agency believes that all of the costs incurred under the Superfund appropriation have a rect 
or indirect impact on the agency's ability to carry out its Superfund mission. However, ere 
are numerous activities that are captured in the broad category of a management and sup ort 
function that are funded through the Superfund appropriation. These activities range fro 
facilities and human resources management to the provision of information technology 
communication services to advising on programmatic Superfund legal issues to managin the 
Agency's financial system to acquisition management. The resources allocated to these 
types of activities has declined by more than $20 million since 2011. As a percentage o the 
entire Superfund appropriation, the budget for these activities has hovered between 13% and 
14%. The President's request for FY 2015 for these activities is $164 million. Estimate for 
future year budget requests have not been developed. 

Questions for Judith Enck: 

Senator Kirsten E. Gillibrand 

1. Regional Administrator Enck: there are many Superfund sites, like the Gowanus 
in New York, that have been negatively affected by Combined Sewer Overflows. I 
many cases, fixing this problem has proven to be very costly for municipalities. W 
assistance can the EPA provide to municipalities like the City of New York and ot rs 
to help them improve their wastewater systems to prevent Combined Sewer Overfl ws? 

Answer: The EPA provides significant funding to the states through the Clean Water S te 
Revolving Fund Program in the form of low-cost financing for a wide range of water qu lity 
infrastructure projects. In its continuing support of the program, the EPA provided$ $1 7 
million to New York State in FY 2013. In addition, the EPA provides states and 

141 ibid 
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municipalities training and technical support on an array of water infrastructure issues. ls an 
example, the agency recently assisted New York City and other municipalities in the re ion 
on how to use the EPA's Climate Resilience and Adaptation Tool (CREAT), a software tool 
to assist drinking water and wastewater utility owners and operators in understanding 
potential climate change threats and in assessing the related risks at their individual utili ies. 

2. Are there policy changes that we could make in Congress to help provide the EPAlwith 
more tools to assist municipalities address Combined Sewer Overflows? I 

! 
Answer: The EPA, through its national efforts and at the regional level, works coopera~·vely 
with municipalities to address any potential Combined Sewer Overflow issues. If there e 
certain municipalities that you believe could benefit from a dialogue with the agency, th 
Region stands ready to work with your office and communities on CSO matters. i 
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The Honorable James J. Jones 
Assistant Administrator 
U.S. Environmental Protection Agency 
William Jellerson Clinton Building East 

lfL , /lf-00 I r- / Q_ 7 

llnitcd StJtcs $cnatc 

June 25, 2014 

1200 Pennsylvania Avenue NW (Mail Code: 7101M) 
Washington, DC 20460 

Dear Assistant Administrator Jones: 

As you are well aware, we keep a watchful eye on the U.S. Environmental Protection 
Agency's (EPA)'s scientific work. While great strides are needed in overall transparency, we 
appreciate the U.S. National Academy of Sciences' (NAS)'s recent guidance to EPA's Office of 
Chemical Safety and Pollution Prevention (OCSPP) on how to conduct appropriate chemical risk 
assessments. 1 The NAS's guidance was the result of a long-standing history of concerns with 
EPA's poor management of the scientific process.2 Unfortunately, it has come to our attention 
that despite recent NAS' guidance to OCSPP, as well as EPA's commitment to improve the 
conduct and reform OCSPP's risk assessment framework, OCSPP's staff is yet again "cherry
picking" scientific data in what appears to be a continued effort to further EPA's ''windsock" 
approach for catering to the media at the expense of protecting human health and the 
environment by utilizing the best available science in its decision-making activities. 

Our specific concerns involve OCSPP's workplan chemical risk assessment on 
trichloroethylene (TCE) (hereinafter the ''TCE assessment"). 3 The draft version of the TCE 
assessment did not identify risks based on Johnson et al. (2003);4 however, the final assessment 
utilized the finding of cardiac malformation, as reported by Johnson et al. (2003 ), as the most 
sensitive basis from which to determine risk. 5 This is troubling not only because of the 

1 Critical Aspects of EP.'l 's IRIS Assessment of Inorganic Arsenic. National Research Council of the National 
Academies, November, 7 2013. http://www8.nationalacademies.org/onpinews/newsitem.aspx?Rccordl0=-I 8594 
2 Review of the Environmental Protection Agency's Draft IRIS Assl!ssmenl of Formaldehyde, National Research 
Council of the National Academies, April 8, 2011. 
http://www8.nationalacademies.org/onpinewslnewsitem.aspx?RecordlD= 13142; Review of the Environmental 
Protection Agency's State-of the-Science Evaluation of Nonmonotunic Dose-Response Relationship.v (IS they Apply 
lo Endocrine Disrupters, National Research Council of the National Academies, May, 2 2014. 
hnp://www.nap.edu/catalog.php?record _id= 18608 
1EPA (2012) TSCA workp/an chemical risk assessment for trich/oroethylen1:1: Degrl!a.~er und artslcrajis uses. 
CASRN: 79-01-6. Erhene, I, 1,2-tric:hloro-, Office of Chemical Safety and Pollution Prevention, U.S. Environmental 
Protection Agency, Washington, DC, 102 pp., available at: 
http://www.epa.gov/oppl/existingchemicalstpubsll"SCA_ Workplan _Chemical_ Risk_ Assessment_ of_TCE.pdf 
4 Johnson et al. (2003) Threshold oftrichforoethylene contamination in maternal drinking water affecting fetal httart 
development in the rat, ENVIRONMENTAL HEAL Ttl PERSPECTIVES, Vol. 111, pp. 289-292. 
~ EPA (2014) TSCA "'ork plan c:hl!nikal risk as.vessment for Trich/oroethylene: Degreasing, Spot Cleaning and Arts 
and Crafts Uses, CASRN: 79-01-6, Office of Chemical Safety and Pollution Prevention, U.S. Environmental 



fundamentally flawed nature of this study,6 but also because the external charge7 for this 
assessment contained leading questions that favored its use. We were informed of this matter by 
EPA whistleblowers, who tracked the decisions with the TCE assessment, that Dr. Stan Barone, 
a Deputy Division Director within OPPT and the peer-review coordinator for workplan chemical 
risk assessments, worked on a previous TCE evaluation8 and publications9 that supported the 
Johnson et al. (2003) study. 

Beyond concerns with OCSPP's decision to include this study, which was influenced by 
the peer reviewers' recommendations, it is our understanding that Dr. Barone was the primary 
individual who drafted the external charge to peer reviewers. This approach is tantamount to 
directing the outcome, based on the established views of one Agency scientist. To determine the 
extent of Dr. Baron's influence on this process, we are requesting copies of all documents related 
to the development of the TCE external charge, selection of peer reviewers, and the peer review, 
as well as a list of individuals who worked on the TCE external charge and/or peer review that 
we may question about this matter. 

As you are clearly aware, we have closely followed the TCE assessment, as it is the first 
assessment to be completed under your new framework and is a chemical of significant public 
attention. The credibility of the TCE assessment will hinge upon the weight of the scientific 
evidence, which is supposed to be based upon the best available science. However, EPA's 
inclusion of the Johnson et al. (2003) study clearly deviates from any notions of working towards 
NAS's recommendations for higher scientific standards. 

As you develop an appropriate response to this letter, we ask that you provide additional 
information related to a study Dr. Barone co-authored in 2001 titled "The effects of perinatal 
tebuconazole exposure on adult neurological. immunological, and reproductive function in 
rats."10 Dr. Barone subsequently published a Letter to the Editor on this study in 2004, in which 
he withdrew" ... all neurolovathological conclusions in the paper ... •• due to questions that arose 
about the reported findings. 1 For some inexplicable reason that same year, Dr. Barone left a 
research-based position within the Office of Research and Development's (ORD)'s 
Neurotoxicology Division in Research Triangle Park, North Carolina, and took a non-research 
based position at ORD's National Center for Environmental Assessment in Washington, DC. 

Protection Agency, Washington, DC, available at: 
http://www.epa.gov/oppt/existingchemicals/pubsffCE _ OPPTWorkplanChemRA_FlNAL _ 062414.pdf 
6 For discussion, see: Hardin et al. (2004) Trichloroerhylene and cardiac malformations, ENVIRONMENT AL HEAL TH 
PERSPECTIVES, Vol. 112, pp. A607-A608. 
7 EPA (2013) OPPT charge to external peer reviewers for the review of the TSCA worlcplan chemical risk 
assessment o[TCE, 3 pp., available at: hnp://www.scgcorp.com/tcl2013/pdfs/OPPT'/o20Charge.pdf 
8 EPA (2011) Toxicological review of trich/oroethylene {CAS No. 79-01-6). In support of summary information on 
the Integrated Risk Information System {IRIS), U.S. Environmental Protection Agency, Washington, DC, 
EP A/635/R-09/011 F, 1,200 pp., at p. xxx vi, available at: http:/fwww .epa.gov/iris/toxreviews/O l 99tr/O I 99tr.pdf 
9 See, e.g., Chiu et al. (2013) Human health effects of trichloroethy/ene: Key scientific findings and scientific issues, 
ENVIRONMENTAL HEALTH PERSPECTIVES, Vol. 121, pp. 303-311; See also: Brown Dzubow et al. (2010) Early 
lifestage exposure and potential developmental susceptibility to tetrachloroethylene, BIRTH DEFECTS REsEARCH. 
PART 8, DEVELOPMENTAL AND REPRODUCIWE TOXICOLOGY, Vol. 89, pp. 50-65. 
10 Moser et al. (2001) The effects of perinatal tebuconazole exposure on adult neurological. immunological, and 
reproductive function in rats, TOXICOLOGICAL SCIENCES, Vol. 62, pp. 339-352. 
11 Barone and Moser (2004) Letter lo the Editor, TOXICOLOGICAL SCIENCES, Vol. 77, p. 183. 



We are concerned that scientific misconduct related to his 2001 paper may exist, which would 
further impinge the credibility of Dr. Barone's handling of the TCE assessment, its external 
charge, and peer review. Therefore, we are requesting all communications related to the 
"[q]uestions [that] arose ... " 12 regarding Dr. Barone's 2001 publication, the subsequent steps that 
ORD took to investigate the matter, ORD's findings, and a list of researchers familiar with the 
case for us to interview. 

Beyond concerns with the Dr. Barone's scientific decisions, is an additional troubling 
matter involving the indication that Dr. Barone may have been promoted in October, 2013 
without proper competition for his current position, as the Deputy Division Director of OCSPP's 
Risk Assessment Division (RAD). As you know, promoting an employee (i.e., Dr. Stan Barone) 
or demoting an employee requires strict compliance with established rules of prohibited 
personnel practices. 13 Therefore, we are requesting all communications related to RAD's Deputy 
Director's position announcement, the selection process used, and a list of individuals within 
RAD, who were eligible to compete for this position, based on grade and time in service, as well 
as your knowledge of any employees that may have been demoted to facilitate Dr. Barone•s 
promotion. 

The issues highlighted in this letter are serious in nature in light of other recent 
revelations related to fraud, scientific misconduct, and mismanagement at the EPA. As there 
continue to be significant challenges with your Agency's ability to produce credible sound 
science in a transparent manner, we are certain you can appreciate the need for our offices to 
further investigate OCSPP, its scientific findings, and the processes used for promoting 
individuals to senior-level positions, who ultimately have decision-making authority on chemical 
risk assessments. Your cooperation in thoroughly and expeditiously responding to these issues 
no later than close of business (COB) on Wednesday, July 16, 2014, may help to alleviate the 
need to bring further details of these issues, as well as additional matters concerning your office, 
to public attention. 

Vitter 
Ranking Member 
Committee on Environment 
and Public Works 

hofe 
R king Member 
Subcommittee on Oversight 

Cc: Dr. Francesca Grifo, Science Integrity Official, U.S. Environmental Protection Agency 

12 Ibid. 
13 Title 5 • Government Organization and Employees, Chapter 23 • Merit S)1s1ern Principles, Section 2302. 
Prohibited personnel practices, subpan b, available at: http://www.gpo.gov/fdsys/pkg/USCODE-20 IO
titleS/pdf/USCODE-20IO-title5-partlI1-subpartA-chap23 .pdf 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C 20460 

The Honorable David Vitter 
Ranking Member 

JUL Z 1 2014 

Committee on Environment and Public Works 
United States Senate 
Washington, DC 20510 

Dear Senator Vitter: 

OFFICE OF CHEMICAL SAFETY 
A.ND POLLUTION PREVENTION 

Thank you for your June 25, 2014, letter regarding the U.S. Environmental Protection Agency's final 
risk assessment on Trichloroethylene (TCE), developed as part of the agency's Toxic Substances 
Control Act (TSCA) Work Plan effort. 

The EPA's final TCE risk assessment, released on June 25, 2014, exemplifies the sound, appropriate 
use of the best available scientific information to characterize risks to consumers and workers. It is 
supported by a robust health effects database, covering human health endpoints including cancers to 
the kidney, liver, and immune system (non-Hodgkin lymphoma); and noncancer effects on the liver, 
kidney, nervous system, immune system, and reproductive and developmental systems. This database 
has undergone extensive review by several independent, expert scientific bodies. Your letter 
expresses concern over one study, concerning one toxicological endpoint, used in the assessment: 
Johnson et al. (2003), which evaluated developmental toxicological effects of TCE exposure on the 
fetus. Limitations and questions about the Johnson et al. study have been noted in the EPA toxicity 
assessments. The EPA has judged that the weight of the evidence supports a conclusion that TCE 
may cause cardiac fetal defects. This conclusion was supported by the agency's Science Advisory 
Board in 2011 on the draft Integrated Risk Information System (IRIS) assessment, and more recently 
by the 2013 peer review of the Office of Pollution Prevention and Toxics (OPPT) TCE risk 
assessment and the EPA's systematic evaluation of the TCE developmental toxicity endpoint. 

The EPA 's draft TSCA risk assessment on TCE did not include the Johnson study. However, the 
independent expert panel that reviewed the draft indicated that the assessment should include the 
Johnson study. The peer review of the OPPT TCE risk assessment, including drafting of the charge to 
the reviewers, was conducted following Office of Management and Budget and EPA guidelines. The 
charge included eleven questions to elicit advice on the structure of the risk assessment document, the 
exposure assessment, the hazard assessment, and the assessment's approach to characterizing risk. 
The charge question related to the Johnson study, .. Please comment on whether the 201 l IRIS 
assessment's PBPK-derived inhalation values from oral studies should be used in the final OPPT risk 
assessment," was developed through an intra-agency process and was endorsed by the agency's 
senior leadership. As is the EPA 's practice, the TCE charge was released for public comment along 
with the draft risk assessment. Aspects of the charge were revised based on public comments. 
However, we received no comments on the specific charge question referenced in your letter. 
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The EPA also took an extra step of conducting a new systematic evaluation (enclosed) of the 
developmental toxicity literature for TCE, including any new literature that was found in response to 
peer review recommendations. The new evaluation supports the inclusion of Johnson et al. in the 
OPPT risk assessment. In addition. some concerns about the design of the Johnson et al. study were 
recently addressed in an Errata published in 2014. OPPT's final TCE risk assessment will not, nor 
should it. end the generation of new scientific infonnation on TCE. That said, it is clear that we have 
sufficient infonnation to assess the risks to consumers and workers from certain TCE products. Note 
that fetal cardiac defects are only one of the adverse health effects that the final OPPT TCE risk 
assessment concluded were potential effects from the use of TCE in certain products. 

You have requested documents related to three issues: ( 1) the conduct of the independent, expert 
scientific peer review of the draft OPPT TCE risk assessment; (2) a 2001 publication co-authored by 
Dr. Stanley Barone; and (3) the lateral move of Dr. Stanley Barone into the position of Deputy 
Director, Risk Assessment Division, Office of Pollution Prevention and Toxics. I have enclosed 
documents responsive to your request. 

The 200 l study referenced in your letter, of which Dr. Barone was one of eight co-authors from 
several government and industry organiz.ations, was part of a multidisciplinary project to evaluate the 
long-tenn health effects of several different pesticides across multiple forms of toxicity. Based on 
post-publication comments, at their own initiative the authors convened an independent expert group 
to review the study fmdings. Based on that review, in 2004 the authors published a letter to the 
journal that published the 2001 study, withdrawing one aspect of their study findings-conclusions 
on neuropathology-but retaining all the other (neurobehavioral, immunological, and general 
toxicity) findings in the paper. That the authors responded to questions by convening a panel, 
modifying their findings, and transparently announcing those modifications in the open literature, 
reflects a high degree of scientific integrity. 

Finally, you ask about Dr. Barone's move from Chief of the Risk Assessment Division's Science 
Support Branch, to Deputy Director of the Risk Assessment Division. This was a noncompetitive 
lateral move, with no change in pay grade or salary for Dr. Barone. No one was promoted or 
demoted as a result of this move. 

Again, thank you for your letter and I hope the information provided is helpful to you. If you 
have any further questions, please contact me or your staff may contact Mr. Sven-Erik Kaiser 
in the EPA's Office of Congressional and Intergovernmental Relations at (202) 566-2753 or 
Kaiser.Sven-Erik@epa.gov. 

Sincerely, 

esJ. Jones 
istant Administrator 

Enclosures 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, 0 C 20460 

The Honorable James Inhofe 
Ranking Member 
Subcommittee on Oversight 
United States Senate 
Washington, DC 20510 

Dear Senator Inhofe: 

JUL 2 1 2014 
OFFICE OF CHEMICAL SAFETY 
AND POLLUTION PREVENTION 

Thank you for your June 25, 2014, letter regarding the U.S. Environmental Protection Agency's final 
risk assessment on Trichloroethylene (TCE), developed as part of the agency's Toxic Substances 
Control Act (TSCA) Work Plan effort. 

The EPA's final TCE risk assessment, released on June 25, 2014, exemplifies the sound, appropriate 
use of the best available scientific information to characterize risks to consumers and workers. It is 
supported by a robust health effects database, covering human health endpoints including cancers to 
the kidney, liver, and immune system (non-Hodgkin lymphoma); and noncancer effects on the liver, 
kidney, nervous system, immune system, and reproductive and developmental systems. This database 
has undergone extensive review by several independent, expert scientific bodies. Your letter 
expresses concern over one study, concerning one toxicological endpoint, used in the assessment: 
Johnson et al. (2003), which evaluated developmental toxicological effects ofTCE exposure on the 
fetus. Limitations and questions about the Johnson et al. study have been noted in the EPA toxicity 
assessments. The EPA has judged that the weight of the evidence supports a conclusion that TCE 
may cause cardiac fetal defects. This conclusion was supported by the agency's Science Advisory 
Board in 2011 on the draft Integrated Risk Information System (IRIS) assessment, and more recently 
by the 2013 peer review of the Office of Pollution Prevention and Toxics (OPPT) TCE risk 
assessment and the EPA' s systematic evaluation of the TCE developmental toxicity endpoint. 

The EPA 's draft TSCA risk assessment on TCE did not include the Johnson study. However, the 
independent expert panel that reviewed the draft indicated that the assessment should include the 
Johnson study. The peer review of the OPPT TCE risk assessment, including drafting of the charge to 
the reviewers, was conducted following Office of Management and Budget and EPA guidelines. The 
charge included eleven questions to elicit advice on the structure of the risk assessment document, the 
exposure assessment, the hazard assessment, and the assessment's approach to characterizing risk. 
The charge question related to the Johnson study, "Please comment on whether the 2011 IRIS 
assessment's PBPK-derived inhalation values from oral studies should be used in the final OPPT risk 
assessment," was developed through an intra-agency process and was endorsed by the agency's 
senior leadership. As is the EPA's practice, the TCE charge was released for public comment along 
with the draft risk assessment. Aspects of the charge were revised based on public comments. 
However, we received no comments on the specific charge question referenced in your letter. 
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The EPA also took an extra step of conducting a new systematic evaluation (enclosed) of the 
developmental toxicity literature for TCE, including any new literature that was found in response to 
peer review recommendations. The new evaluation supports the inclusion of Johnson et al. in the 
OPPT risk assessment. In addition, some concerns about the design of the Johnson et al. study were 
recently addressed in an Errata published in 2014. OPPT's final TCE risk assessment will not, nor 
should it, end the generation of new scientific information on TCE. That said, it is clear that we have 
sufficient information to assess the risks to consumers and workers from certain TCE products. Note 
that fetal cardiac defects are only one of the adverse health effects that the final OPPT TCE risk 
assessment concluded were potential effects from the use of TCE in certain products. 

You have requested documents related to three issues: ( 1) the conduct of the independent, expert 
scientific peer review of the draft OPPT TCE risk assessment; (2) a 2001 publication co-authored by 
Dr. Stanley Barone; and (3) the lateral move of Dr. Stanley Barone into the position of Deputy 
Director, Risk Assessment Division, Office of Pollution Prevention and Toxics. I have enclosed 
documents responsive to your request. 

The 2001 study referenced in your letter, of which Dr. Barone was one of eight co-authors from 
several government and industry organizations, was part of a multidisciplinary project to evaluate the 
long-term health effects of several different pesticides across multiple fonns of toxicity. Based on 
post-publication comments, at their own initiative the authors convened an independent expert group 
to review the study findings. Based on that review, in 2004 the authors published a letter to the 
journal that published the 2001 study, withdrawing one aspect of their study findings-conclusions 
on neuropathology-but retaining all the other (neurobehavioral, immunological, and general 
toxicity) findings in the paper. That the authors responded to questions by convening a panel, 
modifying their findings, and transparently announcing those modifications in the open literature, 
reflects a high degree of scientific integrity. 

Finally, you ask about Dr. Barone's move from Chief of the Risk Assessment Division's Science 
Support Branch, to Deputy Director of the Risk Assessment Division. This was a noncompetitive 
lateral move, with no change in pay grade or salary for Dr. Barone. No one was promoted or 
demoted as a result of this move. 

Again, thank you for your letter and I hope the information provided is helpful to you. If you 
have any further questions, please contact me or your staff may contact Mr. Sven-Erik Kaiser 
in the EPA's Office of Congressional and Intergovernmental Relations at (202) 566-2753 or 
Kaiser.Sven-Erik@epa.gov. 

Sincerely, 

esJ. Jones 
istant Administrator 

Enclosures 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON.DC 20460 

The Honorable Mike Crapo 
Ranking Member 

JUL 2 1 2014 

Subcommittee on Superfund, Toxics and Environmental Health 
United States Senate 
Washington, DC 20510 

Dear Senator Crapo: 

OFFICE OF CHEMICAL SAFETY 
ANO POLLUTION PREVENTION 

Thank you for your June 25, 2014, letter regarding the U.S. Environmental Protection Agency's final 
risk assessment on Trichloroethylene (TCE), developed as part of the agency's Toxic Substances 
Control Act (TSCA) Work Plan effort. 

The EPA's final TCE risk assessment, released on June 25, 2014, exemplifies the sound, appropriate 
use of the best available scientific information to characterize risks to consumers and workers. It is 
supported by a robust health effects database, covering human health endpoints including cancers to 
the kidney, liver, and immune system (non-Hodgkin lymphoma); and noncancer effects on the liver, 
kidney, nervous system, immune system, and reproductive and developmental systems. This database 
has undergone extensive review by several independent, expert scientific bodies. Your letter 
expresses concern over one study, concerning one toxicological endpoint, used in the assessment: 
Johnson et al. (2003 ), which evaluated developmental toxicological effects of TCE exposure on the 
fetus. Limitations and questions about the Johnson et al. study have been noted in the EPA toxicity 
assessments. The EPA has judged that the weight of the evidence supports a conclusion that TCE 
may cause cardiac fetal defects. This conclusion was supported by the agency's Science Advisory 
Board in 2011 on the draft Integrated Risk Information System (IRIS) assessment, and more recently 
by the 2013 peer review of the Office of Pollution Prevention and Toxics (OPPT) TCE risk 
assessment and the EPA' s systematic evaluation of the TCE developmental toxicity endpoint. 

The EPA's draft TSCA risk assessment on TCE did not include the Johnson study. However, the 
independent expert panel that reviewed the draft indicated that the assessment should include the 
Johnson study. The peer review of the OPPT TCE risk assessment, including drafting of the charge to 
the reviewers, was conducted following Office of Management and Budget and EPA guidelines. The 
charge included eleven questions to elicit advice on the structure of the risk assessment document, the 
exposure assessment, the hazard assessment, and the assessment's approach to characterizing risk. 
The charge question related to the Johnson study, "Please comment on whether the 20 I I IRIS 
assessment's PBPK-derived inhalation values from oral studies should be used in the final OPPT risk 
assessment," was developed through an intra-agency process and was endorsed by the agency's 
senior leadership. As is the EPA 's practice, the TCE charge was released for public comment along 
with the draft risk assessment. Aspects of the charge were revised based on public comments. 
However, we received no comments on the specific charge question referenced in your letter. 
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The EPA also took an extra step of conducting a new systematic evaluation (enclosed) of the 
developmental toxicity literature for TCE, including any new literature that was found in response to 
peer review recommendations. The new evaluation supports the inclusion of Johnson et al. in the 
OPPT risk assessment. In addition, some concerns about the design of the Johnson et al. study were 
recently addressed in an Errata published in 2014. OPPT's final TCE risk assessment will not, nor 
should it, end the generation of new scientific infonnation on TCE. That said, it is clear that we have 
sufficient infonnation to assess the risks to consumers and workers from certain TCE products. Note 
that fetal cardiac defects are only one of the adverse health effects that the final OPPT TCE risk 
assessment concluded were potential effects from the use of TCE in certain products. 

You have requested documents related to three issues: (I) the conduct of the independent, expert 
scientific peer review of the draft OPPT TCE risk assessment; (2) a 2001 publication co-authored by 
Dr. Stanley Barone; and (3) the lateral move of Dr. Stanley Barone into the position of Deputy 
Director, Risk Assessment Division, Office of Pollution Prevention and Toxics. I have enclosed 
documents responsive to your request. 

The 200 I study referenced in your letter, of which Dr. Barone was one of eight co-authors from 
several government and industry organizations, was part of a multidisciplinary project to evaluate the 
long-term health effects of several different pesticides across multiple fonns of toxicity. Based on 
post-publication comments, at their own initiative the authors convened an independent expert group 
to review the study findings. Based on that review, in 2004 the authors published a letter to the 
journal that published the 2001 study, withdrawing one aspect of their study findings-ronclusions 
on neuropathology-but retaining all the other (neurobehavioral, immunological, and general 
toxicity) findings in the paper. That the authors responded to questions by convening a panel, 
modifying their findings, and transparently announcing those modifications in the open literature, 
reflects a high degree of scientific integrity. 

Finally, you ask about Dr. Barone's move from Chief of the Risk Assessment Division's Science 
Support Branch, to Deputy Director of the Risk Assessment Division. This was a noncompetitive 
lateral move, with no change in pay grade or salary for Dr. Barone. No one was promoted or 
demoted as a result of this move. 

Again, thank you for your letter and I hope the information provided is helpful to you. If you 
have any further questions, please contact me or your staff may contact Mr. Sven-Erik Kaiser 
in the EPA's Office of Congressional and Intergovernmental Relations at (202) 566-2753 or 
Kaiser.Sven-Erik@epa.gov. 

Sincerely, 

es J. Jones 
~ sistant Administrator 

Enclosures 



Attachment: TCE Developmental Cardiac Toxicity Assessment Update 

Introduction 
This document is an update on the potential for cardiac defects resulting from exposures to 
trichloroethylene (TCE), CAS No. 79-01-6. 

Background: TCE is a volatile chemical and widely used chlorinated solvent. It is one of the most 
common man-made chemicals found in the environment. TCE is frequently found in soil and ground 
water at Superfund sites across the country, and its movement from contaminated ground water and soil 
into the indoor air of overlying buildings (i.e., vapor intrusion) is of concern. 
EPA completed an IRIS assessment oftrichloroethylene (TCE) in September 2011 U.S. EPA (2011 ). 
After the IRIS document was finalized, some concerns were raised with respect to short-term exposures 
to TCE and one of the health effects, fetal heart defects, identified in the IRIS assessment and on which 
the inhalation reference concentration is partially based. A study by Johnson et al. (2003), which reports 
the results of research on TCE in drinking water, including the findings of Dawson et al. ( 1993 ), is 
included in a group of studies on which the reference values are based in the 2011 IRIS assessment, and 
is one of several lines of evidence regarding the potential developmental toxicity of TCE. Concerns have 
been raised by stakeholders about the Johnson et al. (2003) study and EPA's use of this study for short
term risk evaluation. Specific issues raised include the need for 1) a systematic evaluation of study 
quality, 2) a detailed description of the study design (e.g., the source of concurrent controls), 3) a 
reexamination of the dose response for cardiac defects, and 4) an evaluation of the study results in light 
of studies that did not observe cardiac defects with in utero exposures. In addition, concerns have been 
raised regarding the interpretation of the epidemiological database for cardiac defects associated with 
TCE exposures. 

Purpose: To address the identified issues and to ensure rigorous scientific review of associations 
between short-term exposure to TCE and fetal cardiac defects, EPA decided to update the analysis of the 
developmental cardiac toxicity data. 

Scope: This report covers only the fetal cardiac defects observed following gestational exposures to 
TCE and/or its oxidative metabolites dichloroacetic acid (DCA) and trichloroacetic acid (TCA), and 
does not provide an update on other developmental effects of TCE exposure, i.e., ocular malformations, 
developmental neurotoxicity, and developmental immunotoxicity. This update includes 1) identification 
of any new literature, 2) a systematic evaluation of available data, 3) an evaluation of the weight of 
evidence for the association of TCE exposures with cardiac defects, 4) a reexamination of the dose
response for cardiac defects, and 5) transparent presentation of the evaluation. This process is aligned 
with the NRC (20 l l) recommendation for systematic review and weight of evidence evaluation, and 
presentation of information to increase transparency. A multi-disciplinary team of EPA scientists with 
expertise in developmental toxicology or biology, epidemiology, statistics, molecular biology, risk 
assessment, and or TCE toxicology was assembled from across ORD to conduct this assessment. 

Literature Search Update 

A systematic literature search was conducted to identify all studies published subsequent to the final 
literature search that had been conducted by EPA during completion of the 2011 IRIS assessment (U.S. 
EPA. 2011). A total of 1686 unique citations were initially identified from PubMed, Toxline, and Web 
of Science (W oS ). These citations were screened using the title, abstract, and/or full text for pertinence 
to evaluation of the developmental toxicity ofTCE, TCA, and DCA exposure. The literature search 
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identified no new animal toxicology studies of fetal cardiac defects, one new epidemiology study that 
assessed the association of TCE or chlorinated solvent exposures with cardiac defects, and two studies 
that provided mechanistic information relevant to alterations of cardiac development following TCE (or 
metabolite) exposures. 

Study Quality Review 

For each epidemiology and toxicology study in the developmental toxicity database for TCE, whether 
previously identified or newly identified in the updated literature search, a detailed review of study 
quality was conducted. 

• Epidemiology data: Study quality evaluation criteria and a general format for the capture of 
epidemiology study data and characterization have previously been developed in IRIS and have 
been presented in the Guidelines for Developmental Toxicity Risk Assessment (U.S. EPA, 1991 ). 
These factors include the study power, potential bias in data collection, selection bias, 
measurement biases associated with exposure and outcome, and consideration of potential 
confounding and effect modification. This format was used by a team epidemiologist to 
summarize study information and observed strengths, biases, and confounding factors for each 
study. An independent review of the conclusions was conducted by the IRIS Epidemiology 
Disciplinary Workgroup . 

• 
Animal toxicology data: Study quality evaluation criteria for in vivo, in vitro, and in ovo 
developmental toxicology studies were developed. These criteria included considerations 
described in U.S. EPA ( 1991) and focused on the adequacy of study design and documentation 
of information on the test subjects (e.g., species, strain, source, sex, age/lifestage/embryonic 
stage), environment (e.g., husbandry, culture medium), test substance (e.g., identification, purity, 
analytical confirmation of stability and concentration), treatment (e.g., dose levels, controls, 
vehicle, group sizes, duration, route of administration), endpoints evaluated (e.g., schedule of 
evaluation, randomization and blinding procedures, assessment methods), and reporting (quality 
and completeness). An independent assessment of each in vivo mammalian study was conducted 
by at least 2 separate team members, and all team members evaluated study quality for 4 in vivo 
studies that included a detailed evaluation of cardiac defects (Carney et al., 2006; Johnson et al., 
2003; Fisher et al., 2001; Dawson et al., 1993). Individual analyses of study strengths and 
limitations were collated into a summary table. 

Characterization of developmental (cardiac defect) outcomes 

Epidemiology Data 
Six epidemiologic studies are available on cardiac defects and TCE exposure (Ruckart et al., 2013; 
Forand et al., 2012; Yauck et al., 2004; Bove, 1996; Bove et al., 1995; Goldberg et al., 1990; Lagakos et 
al., 1986); five of the six studies were reviewed in the EPA's 2011 Trichloroethylene Toxicological 
Review (U.S. EPA, 2011). All studies examined oral exposure except Forand et al. (2012) and Yauck et 
al. (2004) who examined the inhalation exposure route. Forand et al. (2012) is the publication of 
(ATSDR (2008); 2006) reports referenced in U.S. EPA (2011). Bove (1996) and Bove et al. (1995) 
report on the same subjects and identical work. (Ruckart et al., 2013), a study published after U.S. EPA 
.GQill, did not draw any conclusions concerning TCE exposure and the occurrence of all cardiac defects 
or conotruncal heart defects and, for this reason, is not discussed below. 
Both Forand et al. (2012) and Bove (1996)/Bove et al. (1995) provide evidence for an association 
between maternal exposure to TCE or TCE and other chlorinated solvents in drinking water and cardiac 
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defects. There were differences of opinions among the epidemiology team on Bove ( 1996)/Bove et al. 
( 1995) due to the few observed TCE-exposed cardiac defect cases, sparse reporting on TCE exposure 
and cardiac defects in both publications, and the study's cross-sectional design that could not establish 
temporality. Two other studies with greater potential for biases observed elevated risk estimates between 
TCE exposure and cardiac defects (Yauck et al., 2004; Goldberg et al., 1990) and support observations 
in Forand et al. (2012) and Bove ( 1996)/Bove et al. ( 1995). There was no evidence of an association 
between receiving TCE-contaminated water and cardiac defects in Lagakos et al. ( 1986). The finding of 
an association between TCE exposure and cardiac defects has coherence with the broader epidemiologic 
literature that observed association between maternal occupational exposure to degreasing solvents or to 
organic solvents and cardiac defects (Gilboa et al., 2012; Loffredo et al., 1991; Tikkanen and Heinonen, 
1991; Tikkanen and Heinonen, 1988). Although associations are observed in several studies, overall, the 
studies could not establish that the association on TCE exposure and cardiac defects was causal. 
Studies were of different populations, living in different states, and of different epidemiologic designs. 
Forand et al. (2012) is a small retrospective cohort study of 1,440 live births among New York residents 
in a TCE contaminated area via vapor intrusion. Bove ( 1996)/Bove et al. ( 1995), a cross-sectional study 
on residents in Northern New Jersey receiving TCE in municipal water supplies, was of80,938 
singleton live-born infants and 594 singleton fetal deaths. A strength of both studies is the use of state 
record bases, including State Birth Defects Registry with medically-verified outcomes that will reduce 
information and subject recall bias, and control for potential confounding factors. Both of the studies 
observed an elevated risk estimate for major cardiac defects: a risk of 1.24 (50% confidence interval 
(CI): 0.75, 1.94) for >10 ppb TCE in municipal drinking water supplies compared to TCE exposure ~1 
ppb and an estimated risk of2.40 (95% CI: 1.00, 5.77) compared to the rest of New York State, 
excluding New York City in Bove ( 1996)/(Bove et al., 1995) and Forand et al. (2012), respectively. 
Both studies report risk estimates for specific defects: 1.30 (50% CI: 0.88, 1.87) for ventricular septal 
defects and exposure to >5 ppb TCE in drinking water compared to no exposure Bove ( 1996)/Bove et al. 
(1995) and 4.91 (95% CI: 1.58, 15.24) for conotruncal defect compared to no exposure (Forand et al., 
2012). Yauck et al. (2004 ), a small case-control study of 245 cases and 3, 780 controls, living within 1.32 
miles from at least one TCE emissions source, which used an insensitive exposure surrogate, observed a 
strong relative risk estimate of 6.2 (95% CI: 2.6, 14.5) for cardiac defects in infants born to mothers 
aged 38 years or older after controlling for potential confounding. No association for cardiac defects was 
observed among infants of mothers aged less than 38 years (RR= 0.9, 95% CI: 0.6, 1.2). The case
control study by Goldberg et al. ( 1990) used three sets of controls, two of which are subject to potential 
selection bias, and is limited in reporting. Comparing offspring of residentially-exposed mother to infant 
of non-exposed family, the control group believed to have a less potential for selection bias, an 
unadjusted risk estimate of2.58 (95% CI: 2.0, 3.4) was reported by Bove et al. (2002). 
Neither Forand et al. (2012) nor Bove ( 1996)/Bove et al. ( 1995) present exposure-response information, 
and the only two studies that do present exposure-response information, do not observe an exposure
response relationship (Goldberg et al., 1990; Lagakos et al., 1986). 
In summary, Forand et al. (2012) and Bove ( 1996)/Bove et al. ( 1995) provide evidence for association 
between maternal TCE exposure and cardiac defects. A more mixed pattern of associations is seen in 
three other studies with greater potential for bias and confounding (Yauck et al., 2004; Goldberg et al., 
1990; Lagakos et al., 1986); but, the association in these studies is not considered inconsistent with 
Forand et al. (2012) or Bove ( 1996)/Bove et al. ( 1995). For the database as a whole, the epidemiologic 
studies are of lower statistical power due to the rarity of cardiac defects. Additionally, information bias 
of exposure in all studies may provide alternative explanations. As exposure assessment in these studies 
is at an aggregate level, one can assume information bias is non-differential. Non-differential 
misclassification of exposure would introduce imprecision, resulting in wider confidence intervals 
inhibiting the ability to detect some associations and possibly exposure-response relationships. This may 
be an explanation for the lack of statistically significant findings at the 95% confidence level in Bove 
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( 1996)/Bove et al. (1995). None of the studies considers maternal folic acid intake, a risk factor for 
cardiac defects. It is unclear whether maternal folic acid intake is a confounder of the associations that 
were noted since there is no available information to evaluate whether folic acid intake differs related to 
exposure. However, both Forand et al. (2012) and Bove (1996)/Bove et al. (1995) adjust or examine 
maternal risk factors, including adequate prenatal care as potential confounding factors. Observations in 
the other studies are more uncertain compared to Forand et al. (2012) and Bove (1996)/Bove et al. 
( 1995), and may be due to alternative explanations from bias, chance, or potential confounding. Use of 
hospital cases by Yauck et al. (2004) and cases identified from cardiologist's records by Goldberg et al. 
( 1990) may introduce possible selection bias. It is difficult to evaluate control for potential confounding 
in Goldberg et al. ( 1990) due to limited reporting in the publication. The self-reporting of outcome in 
Lagakos et al. ( 1986) will introduce uncertainty because of potential selective reporting. 

Animal Toxicology Data 

The experimental toxicology database for the assessment of developmental cardiac defects resulting 
from TCE exposures includes in ovo chicken studies, in vitro assays, and rodent studies that assessed 
fetal morphology following in utero exposures to TCE or its oxidative metabolites. 

Inhalation rodent and rabbit TCE studies: Five publications reported the conduct of studies in which 
TCE was administered by inhalation exposure to rats, using a prenatal developmental toxicity study 
design (Carney et al., 2006; Healy et al., 1982; Hardin et al., 1981; Dorfmueller et al., 1979; Schwetz et 
al., 1975). The studies by Hardin et al. ( 1981) also exposed rabbits to TCE, and the study by Schwetz et 
al. ( 1975) also exposed mice. None of these studies reported cardiac defects in fetuses following in utero 
exposures to TCE; however, of these, only the Carney et al. (2006) and Schwetz et al. ( 1975) provided 
sufficient study detail to demonstrate that they were conducted in accordance with good laboratory 
practices and examined the fetuses using methods designed to detect abnormalities of cardiac 
development. 

Oral rodent TCE studies: Six studies reported the results of oral administration of TCE to rodents 
during fetal developmental (Johnson et al., 2003; Fisher et al., 2001; Narotsky and Kavlock, 1995; 
Narotsky et al., 1995; Dawson et al., 1993; Cosby and Dukelow, 1992). All studies were performed in 
rats, except Cosby and Dukelow ( 1992) which used mice. In all of these rodent studies, TCE was 
administered by gavage, with the exception of the Dawson et al. ( 1993) and Johnson et al. (2003) 
studies, in which TCE was administered via drinking water. Only the drinking water studies detected 
treatment-related fetal cardiac defects. 
The gavage studies by Fisher et al. (2001 ), Narotsky et al. ( 1995), and Narotsky and Kavlock (1995) 
were conducted in accordance with good laboratory procedures. Fisher et al. (2001 ) used the same fetal 
evaluation methods as described in Johnson et al. (2003), and the first author of the Johnson et al. (2003) 
paper participated in the Fisher et al. (2001) study, yet TCE-related cardiac defects were not detected. 
The studies by Narotsky et al. ( 1995) and Narotsky and Kavlock ( 1995) evaluated neonatal growth and 
viability, and examined cardiac and other soft tissue morphology only in pups that had died; no cardiac 
defects were reported. The study by Cosby and Dukelow ( 1992) did not conduct a detailed assessment 
of cardiac development. 
The Johnson et al. (2003) publication reported the results ofTCE drinking water exposures on fetal 
cardiac development from a 6-year academic research program. It included data on two TCE treatment 
groups conducted in 1989-1991 that had previously been published by Dawson et al. ( 1993), plus the 
data from two lower dose TCE treatment groups conducted in 1994-1995. Cardiac malformation 
incidence data were compared between treated groups and combined control data from cohorts 
conducted concurrent to treated groups during the 6-year research program, including controls from 
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studies on TCE metabolites, published in Johnson et al. ( 1998). Other information on the TCE studies 
reported in Johnson et al. (2003) included published communications (Hardin et al., 2004; Johnson et al., 
2004), errata (Johnson et al., 2005)), and individual cardiac malformation findings and evaluation 
methods provided to EPA by the study author (Johnson, personal communications, 2009, 2014). 
Johnson et al. (2003) summarized the combined results from the studies that administered TCE to 
pregnant rats at doses of 2.5 ppb, 250 ppb, 1.5 ppm, and 1100 ppm in drinking water throughout 
gestation. Fetal cardiac defects, primarily valvular and septal anomalies, were observed at 2:250 ppb. 
The 2011 IRIS assessment noted that there are limitations in the Johnson et al. (2003) study. The current 
evaluation of the Johnson et al. (2003) and Dawson et al. ( 1993) studies reaffirmed this judgment; study 
design and reporting issues were identified. The ORD TCE team contacted the study author (P. 
Johnson), who provided clarification on a number of topics, i.e., a detailed description of study methods 
beyond what has been previously published, including verification that concurrent controls were 
conducted for each of the treated groups, information on fetal randomization and blinded cardiac 
evaluation procedures, and details of animal care and maintenance. As a result of discussions with the 
study author, an errata was submitted to Environmental Health Perspectives (Johnson et al., 2014) to 
update the public record regarding Johnson et al. (2003). However, some questions on that study remain 
unresolved, i.e., the precise dates that each individual control animal was on study and the detailed 
results of analytical chemistry testing for dose concentration. Additional possible sources of uncertainty 
identified for these studies include that the research was conducted over a 6-year period, combined 
control data were used for comparison to treated groups, and possible imprecision of exposure 
characterization due to the use of tap water in the Dawson et al. ( 1993) study and TCE intake values that 
were derived from water consumption measures of group housed animals. On the other hand, the 
strengths of this study include the examination of fetal hearts without knowledge of treatment (or 
control) group, standardized methods of fetal evaluation, examination of the gross (in situ) and internal 
structure of the fetal hearts by a group of 3 senior researchers, confirmation of cardiac anomalies by 
consensus agreement, and that the researchers shared individual fetal and litter cardiac abnormality data 
for treated groups with EPA, thereby facilitating independent statistical analysis of the data. 

Oral rodent metabolite studies: Several studies were conducted in rats to examine the effects of 
developmental exposures to the TCE oxidative metabolites, DCA and TCA. Studies by Smith et al. 
( 1992) and Epstein et al. ( 1992) observed cardiac defects following gavage administration of DCA 
during pregnancy. Smith et al. ( 1989) and Johnson et al. ( 1998) reported cardiac defects with TCA 
exposures administered during gestation via gavage and drinking water, respectively. However, a well
conducted study by Fisher et al. (200 l) did not detect cardiac defects following gavage administration of 
DCA or TCA on GD 6-15. 

In ovo avian studies: Several studies examined cardiac development following in ovo administration of 
TCE to chicken embryos (Rufer et al., 20 l O; Drake et al., 2006b; Drake et al., 2006~ Loeber et al., 
1988). Abnormalities of cardiac structure and/or function were observed in each of these studies. 
Defects in valvuloseptal development were similar to those that have been observed in rodents and 
humans, since early stages of cardiac development are similar across species (NRC, 2006). 

In vitro assays: Whole embryo culture studies that examined cardiac development were conducted by 
Hunter et al. ( 1996) using mouse embryos exposed to DCA or TCA and by Mishima et al. (2006) using 
chicken embryos exposed to TCE. Alterations in cardiac development were observed in each of these 
models. 

Summary of animal toxicology data: Alterations in fetal cardiac development have been observed in 
rodent studies following in utero exposure to TCE and its oxidative metabolites, DCA and TCA). These 
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findings are supported by the detection of cardiac anomalies in chicken embryos exposed to TCE in ovo, 
and in whole embryo cultures (mouse and chicken) ofTCE and/or its metabolites. In spite of the 
concordant evidence that TCE can be associated with cardiac defects, controversy centers on the studies 
by Johnson et al. (2003) and Dawson et al. (1993) and that two other well-conducted developmental 
toxicity studies in rats did not observe treatment-related cardiac defects following gavage or inhalation 
gestational exposures to TCE, i.e., in Fisher et al. (2001) and Camey et al. (2006), respectively). 
Detailed examination of the study protocols has identified several differences in study design and 
conduct, including but not limited to differences in route of administration that may have contributed to 
the variant study outcome. In the case of the Fisher et al. (2001) study, as previously noted, care was 
taken to follow the Johnson et al. (2003) fetal evaluation procedures as closely as possible, yet a number 
of other differences in study design and conduct remained. For example, the source of the animals, the 
route of exposure, the vehicle/control substance, fetal cardiac tissue preservation methods, and some 
fetal cardiac evaluation procedures were different. In conclusion, there has not been a confirmation of 
the results of the Johnson et al. (2003) and Dawson et al. (l 993) studies by another laboratory, but there 
has also not been a repeat of the exact same study design that would corroborate or refute their findings. 

Mechanistic Information and Adverse Outcome Pathway (AOP) for Cardiac Defects 

A preliminary conceptual model of an AOP for TCE-induced congenital heart defects was developed, 
based upon data identified in a systematic literature search as well as mechanistic data that had been 
discussed in the 2011 IRIS assessment U.S. EPA (2011) and had provided one line of evidence 
regarding the potential for TCE to cause cardiac defects. Although data gaps remain, the information 
upon which the preliminary AOP construct is based supports the biological plausibility that TCE 
exposures during development can lead to disruption of key processes in the development of cardiac 
valves and septa. 
Commonly reported cardiac defects, in humans and rodents, associated with gestational exposures to 
TCE and its metabolites TCA and DCA are valvuloseptal defects (atrial septal defects [ASDs], muscular 
and membranous ventricular septal defects [VSDs]) and pulmonary and aortic stenosis (Chiu et al., 
2013; Forand et al., 2012; Yauck et al., 2004; Johnson et al., 2003; Johnson et al., 1998; Bove, 1996; 
Bove et al., 1995; Dawson et al., 1993, 1990; Goldberg et al., 1990; Loeber et al., 1988). The period of 
valvuloseptal morphogenesis defines a window of vulnerability to TCE and TCA in avian studies; thus 
an adverse outcome pathway (AOP) was explored relative to this dysmorphology. In normal cardiac 
development, valvuloseptal morphogenesis is driven by mesenchymal cells in the regions of the atrio
ventricular canal (A VC) and outflow tract (OFT) regions. A VC cushions are formed as mesenchymal 
cells are derived from squamosal endothelial cells (i.e., epithelial-mesenchymal transition [EMT] with 
an endothelial origin [EndMT]) and invade the cardiac jelly. These mesenchymal cells proliferate and 
differentiate into AV valves and membranous septum, as well as patterning the myocardium and acting 
to direct vascular flow. Evidence points to the origin of some TCE-related valvuloseptal defects through 
EndMT involving the following key events in the AVC and OFT cushions (Jensen et al., 2013; Kovacic 
et al., 2012; von Gise and Pu, 2012): 

• initiation of EMT by signal molecules elaborated from myocardial cells into the cardiac jelly; 
• disassembly of cell-cell junctions between squamosal endothelial cells in the endocardium; 
• delamination by loss of polarity, cytoskeletal rearrangement, and breakdown of basal lamina; 
• invasion of cardiac jelly by newly motile mesenchymal cells; 
•proliferation of trans-differentiated mesenchyme to 'cellularize' and remodel the cardiac jelly; 
• patterning of the AV myocardium by flow-mediated remodeling of the looped heart; 
• differentiation of cardiac valves and membranous septum. 
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Molecular initiating events may involve a cellular initiation of vascular inflammatory signals, perhaps 
through an LXRIRXR-mediated effect on cholesterol homeostasis, vulnerability to reactive oxygen 
species (ROS) (Williams et al., 2006; Hassoun et al., 2005; Fisher et al., 2001), or disruption of the 
downstream consequences ofVEGF signaling (Ou et al.. 2003). A search of the Mouse Genome 
Informatics (MGI) database (http://www.informatics.jax.org!) for abnormalities in cardiac EMT 
identified mouse knockouts with phenotypes similar to those reported for avian studies with TCE, 
implicating the possibility of disruption of the following genetic signals and responses by TCE exposure 
during cardiac development: the TGF-beta pathway, the ephrin pathway, the Notch pathway, the VEGF 
pathway, and RXR signaling. In support ofEndMT being a likely target, TCE exposure in chick 
embryos or WECs has been associated with inhibition of cell-cell separation and mesenchymal 
formation (Boyer et al., 2000), alterations in mesenchymal cell migration (Mishima et al., 2006; Selmin 
et al., 2005) and alterations in endocardial proliferation patterns (Drake et al., 2006b). In ovo studies 
have shown that TCE and TCA can alter cushion formation, cardiac function, and embryo survival 
(Drake et al., 2006a), and cushion cellularity can be altered as a function of concentration, duration, and 
timing of exposure, likely mediated by the ephrin-EPH system. Endocardial disruption may have 
additional consequences on the developing heart, related to dysregulation of cellular Ca2+ fluxes and 
cardiac contractility (Palbykin et al., 2011; Makwana et al., 20 IO; Caldwell et al., 2008; Seim in et al., 
2008; Collier et al., 2003) or to alterations in cardiac hemodynamics (Rufer et al., 20 I 0). 

Weight of Evidence (WOE) Analysis 

The weight of evidence for fetal cardiac defects was characterized according to the criteria described in 
A Framework for Assessing Health Risk of Environmental Exposures to Children (U.S. EPA, 2006), a 
scheme that is based upon principles of causality assessment developed by Hill ( 1965). The key 
components (factors) of the WOE analysis were: temporality, strength of association, variability 
analysis, uncertainty analysis, qualitative dose-response, experimental evidence, reproducibility 
(consistency), biological plausibility, alternative or multiple explanations, specificity, and coherence. 
Team members independently assessed the WOE, each providing evaluations based upon their expertise, 
and arrived at a group consensus of the evidence supporting stronger and weaker weight of association 
for each key factor (Table 2). In summarizing and synthesizing the WOE, the team members considered 
its application to decisions regarding the potential hazard for cardiac defects. 
The following question framed the discussion: Does the weight of the evidence for the overall TCE 
database support the conclusion that TCE exposure at sufficient doses during developmental is likely to 
cause cardiac defects? 
The majority of the team members agreed that the overall evidence in the TCE database supports a 
conclusion that TCE is likely to cause cardiac defects at sufficient doses when exposure occurs during a 
sensitive period of fetal development. This conclusion was based upon the data that demonstrate or 
suggest a potential hazard to cardiac development, including epidemiology studies, developmental 
toxicology studies in rodents with TCE and its metabolites (DCA and TCA), avian in ovo studies, in 
vitro assays, and mechanistic data that form the basis of a proposed AOP. It is, however, recognized that 
the "likely" descriptor reflects previously described limitations within the database that increase the 
uncertainty regarding this conclusion. The epidemiology studies provide evidence of associations 
between TCE, or TCE and other chlorinated solvents, and cardiac defects, but these studies have 
limitations related mainly to exposure measurement error and lower statistical power due to the rarity of 
cardiac defects. The rodent developmental toxicology studies conducted by Dawson et al. ( 1993), 
Johnson et al. (2003), and Johnson et al. ( 1998) that have reported cardiac defects resulting from TCE 
(and metabolite) drinking water exposures have study design and reporting limitations. Additionally, 
two good quality (GLP) inhalation and gavage rodent studies conducted in other laboratories, Carnev et 
al. (2006) and Fisher et al. (200 I), respectively, have not detected cardiac defects. These limitations and 
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uncertainties were the basis of the single dissenting opinion of a team member regarding whether the 
database supports a conclusion that TCE exposures during development are likely to cause cardiac 
defects. 

Dose-Response Analysis 

Suitability of Johnson et al. (2003) study for deriving a point of departure 
Given the hazard conclusion that TCE exposure during development is likely to cause cardiac defects, 
the next critical issue is the assessment of dose-response. The Johnson et al. (2003) study is the only 
available study potentially useable for dose-response analysis: it is conducted by a relevant route of 
exposure (drinking water), covers the appropriate developmental window (entire period of gestation), 
and has multiple exposure levels. A number of the study's limitations were discussed above, and will not 
be repeated here. Additional issues that bear additional discussion relate to the robustness of the dose
response relationship and the apparent plateau in the level of response. 
There is compelling evidence of a dose-response trend in the Johnson et al. (2003) study, from a highly 
significant monotonic increase with dose (P <0.001) based on a Cochran-Armitage trend test and from a 
significant trend even if the highest dose is dropped (P < 0.04). 
The Dawson et al. (1993) study, a subset of controls plus the two highest TCE doses reported in Johnson 
et al. (2003), used tap water as a vehicle and drinking water source. The data from Dawson et al. (1993) 
were considered separately and a significant trend (P < 0.03) was still found. 
The TCE data appear to exhibit a plateau in response around 10%. Among NTP developmental 
toxicology studies that exhibited a significant trend (13 of 66 studies tested for trend), none exhibited a 
plateau, but that could be attributable to the narrow dose spacing (2- to 4-fold) compared with the TCE 
study (almost 600- fold between the two highest doses, 0.218 and 129 mg/kg-day). Four of the 13 
studies achieved less than 10% maximum response. For most of these dose-response curves it is 
impossible to determine whether response is reaching a plateau at less than 100% response. For all four 
having a low maximum response, there was evidence for maternal and fetal toxicity at the high doses 
and often at intermediate doses. 
(http ://too ls. n iehs. nib.gov /ntp _ tox/index.cfm ?fuseaction=ntpsearch.al I chem icalsforstudy &searchterm=D 
evelopmental). 
On the whole, a majority of the team members agreed that the Johnson et al. (2003) is suitable for use in 
deriving a point of departure. The study has an appropriate design for dose-response analysis in terms of 
route, duration, and number dose groups. Additionally, this judgment also took into consideration the 
strengths and limitations of the study and uncertainties identified in the weight of evidence analysis. 
Additional support was derived from the finding of a robust, statistically significant dose-response 
relationships not only for the dataset as a whole, but also for various subsets of the dataset. Although 
some concern was raised regarding the plateau in the Johnson et al. (2003) response, its biological 
plausibility could not be ruled out based on examination of available historical developmental toxicity 
datasets. 
Dose-Response Modeling of the Data from Johnson et al. (2003) 
The 2011 TCE assessment applied the nested logistic model to the Johnson et al. (2003) data and found 
a BMDLo1 of 0.02 mg/kg-day. The benchmark response (BMR) of 0.01 ( 1 % ) extra risk was justified by 
the severity of the effect. The data were re-analyzed using this and other BMDS models to evaluate 
uncertainty related to model selection and modeling assumptions (http://www.epa.gov/ncea/bmds/). 
Dose-response modeling of the data from Johnson et al. (2003) identified several sources of uncertainty 
related to modeling assumptions, presented as questions here: 

(1) Does the data have a plateau at less than 1000/o response? The evidence is equivocal and does not 
permit a clear answer. A model with a plateau is plausible, but does not alter the general 
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conclusion and results. [Note: BMDS has only one dichotomous model with a plateau that can be 
estimated rather than being fixed at l 000/o ]. 

(2) Is it better to drop or retain the high dose? For the 2011 TCE assessment (U.S. EPA, 2011), the 
high dose was dropped on the strength of an examination of residuals at the low doses for the 
nested model. The decision to drop the high dose is confirmed in this re-examination, using non
nested dichotomous models. Dropping the high dose leads to higher model goodness of fit and 
better fit in the region of the BMD01 and BMDos. 

(3) Are there sufficient data in the low-dose region and near the BMD01 to permit reliable inference 
about the dose-response curve shape (which influences the BMD and BMDL)? BMD inference 
at the 1 % extra-risk level is highly uncertain, because BMD and BMDL values vary by several 
orders of magnitude depending on the modeling assumptions. This is attributed to the apparent 
(lack of) steepness of the response curve at low doses and the lack of additional doses that would 
be required to fully specify curve shape in the low dose part of the curve. The data and models 
allow more reliable inference for BMDos and BMD10. 

Uncertainty in the Point of Departure 
There is substantial model- and parameter uncertainty at the 1 % level of extra risk, although 1 % is the 
appropriate BMR based on severity of the effect. These uncertainties can be attributed primarily to 
having too few data points in the low-dose range, where more data would be required to adequately 
characterize the dose-response shape. Uncertainty decreases for higher BMR levels (5% and 10% extra 
risk), although 10% exceeds the range of the data for some models. Thus, a "science-policy" choice may 
have to be made about a risk level and/or a POD, acknowledging the uncertainty involved. Some options 
for arriving at a POD include the following: 

• Use the BMDLo1 (0.0207 mg/kg-day) for the nested log-logistic model selected in the 2011 TCE 
assessment (constrained and without the high dose group) because it provides a compromise 
value from the range of BMDLs derived from the variety of models examined and because 
EPA's science policy practices put forward in the assessment still apply. 

• Use the 5% BMR for the nested log-logistic model (BMDLos is 0.108 mg/kg-day) and divide the 
resulting BMDL by an adjustment factor to extrapolate to a lower dose that is potentially 
protective for a smaller BMR. 

• Use a model-averaged BMDLo1 or BMDLos for dichotomous models (using data after Rao-Scott 
transformation to adjust for intra-litter correlation) with the high dose dropped to achieve better 
fit in the low-dose range (BMD01 0.0809 mg/kg-day and BMDL01 0.0225 mg/kg-day, BMDos 
0.282 mg/kg-day and BMDLos 0.178 mg/kg-day). (Note that this option yields results similar to 
that of the modeling approach used in the 2011 TCE assessment.) 

• Use the LOAEL/NOAEL approach, although there is also uncertainty about defining the point of 
departure (POD) for this approach. Specifically, either the second highest dose (0.218 mg/kg
day) or the next lower dose (0.048 mg/kg-day) could be defended biologically as a LOAEL 
because the apparent extra risk values calculated from the observed responses of2.9% and 2.5%, 
respectively, exceed 1 %, the level identified as a suitable BMR because of the outcome. 

In summary, additional dose-response analyses were performed to characterize the uncertainty in the 
point of departure (POD). Alternative PODs were derived based on use of alternative models, alternative 
benchmark response levels, or alternative procedures (such as a LOAEL/NOAEL approach), each with 
different strengths and limitations. These alternatives were within about an order of magnitude of the 
POD derived in the 2011 TCE assessment. 

Given the numerous uncertainties in the dose-response analysis derived from both the nature of the data 
and from constraints inherent in BMD modeling programs and procedures, the majority of team 
members considered the confidence in the point of departure based on (Johnson et al.. 2003) to be 
between "low" and "medium." Overall, however, the team members concluded that the point of 
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departure derived in the 2011 TCE assessment, which used an approach consistent with standard U.S. 
EPA dose-response practices, remained a reasonable choice. 

Summary/Conclusions 
This updated analysis of the potential for exposure to TCE during critical windows of development to 
result in cardiac defects was conducted as an independent review by expert multidisciplinary EPA 
scientists from ORD/NCEA, ORD/NHEERL, and NCCT. This review resulted in: 1) an updated 
characterization of uncertainties in the TCE database for cardiac defects, 2) documentation of data and 
weight of evidence evaluation, 3) an extended characterization of uncertainties in the dose-response 
modeling, and 4) an expanded consideration of the mechanistic database that may support future 
research to develop an adverse outcome pathway for cardiac defects resulting from TCE exposures. 
Key conclusions of the team include: 

• Six epidemiological studies are available on total or specific cardiac defects and TCE exposure; 
five of the six studies were reviewed in the EPA 2011 Trichloroethylene Toxicological Review 
(U.S. EPA, 2011 ). One study did not report on total cardiac defects and was not included in the 
review. All studies have limited sensitivity for detecting an association between exposure to TCE 
and other chlorinated solvents and cardiac defects in offspring. One study did not observe an 
association, likely a result of lower sensitivity and statistical power. Two studies provide 
evidence for an association between maternal exposure to TCE or TCE and other chlorinated 
solvents in drinking water and cardiac defects. Two other studies with greater potential for biases 
observed elevated risk estimates between TCE exposure and cardiac defects in offspring, and 
provide supportive evidence. 

• Alterations in fetal cardiac development have been observed in two rodent studies following in 
utero exposure to TCE and in four studies (of three laboratories) following exposure to its 
oxidative metabolites, DCA and TCA). These findings are supported by the detection of cardiac 
anomalies in three studies (conducted in two laboratories) that exposed chick embryos to TCE in 
ovo, and in two whole embryo culture studies (mouse and chicken}, conducted in two 
laboratories, ofTCE and/or its metabolites. 

• An evaluation of the Johnson et al. (2003) and Dawson et al. (1993) study (and published errata) 
identified and characterized both strengths and limitations in the study design and reporting. 
Strengths of this study include the examination of fetal hearts without knowledge of treatment 
(or control) group, standardized methods of fetal evaluation, examination of the gross (in situ) 
and internal structure of the fetal hearts by a group of 3 senior researchers, confirmation of 
cardiac anomalies by consensus agreement, and that the researchers shared individual fetal and 
litter cardiac abnormality data for treated groups with EPA, thereby facilitating independent 
statistical analysis of the data. Limitations include reporting deficits and study design issues 
(e.g., the study was conducted over a period of 6 years, combined control data were used for 
comparison to treated groups, and concerns about possible imprecision in exposure 
characterization) 

• Two other high quality rodent developmental toxicity studies did not identify cardiac fetal 
defects following exposure to TCE by gavage or inhalation ((Fisher et al., 2001) and (Camey et 
al., 2006), respectively). It is not clear why there is a difference in outcomes between the 
Johnson et al. (2003) study versus the Fisher and Camey studies, which did not detect cardiac 
defects. There were differences in study design and conduct, in spite of efforts by Fisher et al. 
(2001) to minimize such differences, but the team cannot determine from available data the 
reason that outcomes differed across these studies. 

• A preliminary conceptual model of an Adverse Outcome Pathway (AOP) for TCE-induced 
congenital heart defects supports the biological plausibility that TCE exposures during 
development can lead to disruption of key processes in the development of cardiac valves and 

10 



septa. The stage of development for such defects is conserved across species, hence supporting 
relevance of the chicken embryo in ovo and mouse and chicken whole embryo findings. 

• A weight of evidence evaluation of the TCE database based on the criteria described in A 
Framework for Assessing Health Risk of Environmental Exposures to Children (U.S. EPA, 2006) 
supports a conclusion that TCE is likely to cause cardiac defects at sufficient doses when 
exposure occurs during a sensitive period of fetal development. 

• The weight of evidence for developmental cardiac toxicity based on the Guidelines for 
Developmental Toxicity Risk Assessment (U.S. EPA, 1991) categorized as "Sufficient 
Experimental Animal Evidence" and "Limited Human Data." 

• The Johnson et al. (2003) study data show a statistically-significant trend with dose. 
An expanded dose-response analysis of the Johnson et al. (2003) data using additional models 
illuminates some of the model and parameter uncertainty in the derivation of a BMDL to use as a 
point of departure; however, the range of results supports the findings of the 2011 TCE 
assessment, which used an approach consistent with EPA science practices. 

• A number of different approaches could yield points of departure (PODs) for a 1 % extra risk 
within about an order of magnitude of the BMDL value used in the 2011 IRIS assessment. (The 
BMDL in the 2011 IRIS assessment was 0.021 mg/kg-day using a target BMR of 1 %. ) 

• Based on these conclusions, the hazard and dose-response database for developmental cardiac 
toxicity is categorized as "Sufficient Experimental Animal Evidence" and "Limited Human 
Data" in accordance with the Guidelines for Developmental Toxicity Risk Assessment (U.S. EPA, 
1991). 

The database was considered by the majority of team members to be adequate in support of the 
categorization of the health-related database for hazard and dose-response (U.S. EPA, 1991), with the 
determination that there was "Sufficient Experimental Animal Evidence" and "Limited Human Data" 
for developmental cardiac toxicity. According to the Guidelines, this category "includes data from 
experimental animal studies and/or limited human data that provide convincing evidence for the 
scientific community to judge that a potential for developmental toxicity exists." The minimum evidence 
that would be necessary to determine whether there is or is not sufficient evidence of developmental 
toxicity is the existence of appropriate, well-conducted animal study(ies). The overall TCE database met 
this criterion, although limitations and uncertainties in the primary study used in dose response (Johnson 
et al., 2003) are acknowledged. Those limitations and uncertainties were the basis of the only dissenting 
opinion (i.e., of one team member) regarding whether the database supports a conclusion that TCE 
exposures during development are likely to cause cardiac defects. 

The team had a range of views as to their confidence in the conclusion regarding hazard for cardiac 
defects - with three out of nine scientists expressing an opinion concluding the confidence should be 
medium to high, and six of nine concluding confidence should be "low" or "medium." These ratings 
were influenced by whether the primary focus was on the uncertainties and limitations of the Johnson et 
al. (2003) study or whether it was on the weight of evidence consideration of the entire database. The 
2011 IRIS TCE assessment did not assess the confidence in the hazard for cardiac defects 
independently, but judged the confidence in overall developmental toxicity to be "medium-to-high". It 
also stated that the overall weight of evidence supported an effect of TCE on cardiac development, 
although recognizing that the Johnson et al. (2003) study has "important limitations". 

Overall, taking into account the study's design, its strengths and limitations, and uncertainties in the 
weight of evidence, a majority of the team members agreed that the Johnson et al. (2003) study was 
suitable for use in deriving a point of departure. However, confidence of team members in the dose 
response evaluation of the cardiac defect data from the Johnson et al. (2003) study was characterized as 
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between "low" and "medium" (with 7of11 team members rating confidence as "low" and four team 
members rating confidence as "low to medium"). Nonetheless, the team members concluded that the 
point of departure derived in the 2011 TCE assessment, which used an approach consistent with 
standard U.S. EPA dose response practices, remained a reasonable choice. The IRIS TCE assessment 
(U.S. EPA, 2011) indicated "moderate" confidence in the candidate reference values for developmental 
cardiac effects (pp. 5-96 and 5-100) and "high" confidence for the non-cancer reference values based 
upon multiple effects which included the developmental cardiac defects (p. 6-43). The majority of the 
team agreed that the results of the present analysis are consistent with the dose-response conclusions of 
the 2011 IRIS TCE assessment. 

Future Research: Future research should address the recommendations of the NRC (2006). Three 
general areas might be explored: 1) In vivo studies should be conducted to evaluate the lowest-observed
adverse-effect levels and mode of action for TCE-induced developmental function and morphology, 
gain information on metabolic activation in the avian model for the evaluation of interspecies 
differences and determine the most appropriate species for human modeling, evaluate tissue-specific 
concentrations of TCE and its metabolites. Advanced imaging techniques (e.g., ultrasound, micro-CT) 
could be utilized. 2) Research is needed to explore linkages between proposed adverse-outcome
pathways and TCE, TCA, and DCA exposure in mammals. Research should be conducted to 
characterize susceptible populations, including the influence of genetic polymorphisms or maternal age 
as risk factors for TCE-induced adverse developmental effects. 3) Additional research is needed to better 
characterize human exposures and outcomes. An epidemiology research program should include the 
examination of TCE and other solvents in large case-control studies of congenital malformations that 
include cardiac defects, such as the Center for Disease Control's National Birth Defects Prevention 
Study (http://nbdps.org/). 

Team Members: 
• Susan Makris (Team lead), Andrew Hotchkiss, Xabier Arzuaga, Susan Euling, Christina Powers, 

Jennifer Jinot, John Fox, Karen Hogan, Cheryl Siegel Scott, Jamie Strong, Weihsueh Chiu 
(NCEA,ORD) 

• Barbara Abbott, Sid Hunter, Michael Narotsky (NHEERL, ORD) 
• Thomas Knudsen (NCCT, ORD) 

12 



Table 1. WOE Evaluation of the Potential for Development Exposures to TCE to Result in Cardiac Defects 

Key Factor a,b Type of Data Evidence for stronger Evidence for weaker Comments 
evidence to 

consider weight of association weight of association or Null Evidence 

Temporality Timing of Tox Studies in various species in Some in vivo or in vitro studies 
exposures and which TCE (or metabolites rodent studies in which TCE (or 
response DCA or TCA) were metabolites DCA or TCA) was 

administered during a sensitive administered during a sensitive 
period of in utero cardiac period of in utero cardiac 
development resulted in development resulted in no 
morphological and/or morphological alterations. 
functional alterations. 

• Gavage administration of TCE 
• Drinking water or metabolites (DCA and TCA) 

administration of TCE to rats to rats on GD 6-15 did not 
on GD 1-22 resulted in a result in treatment-related 
statistically significant cardiac defects (Fisher et al., 
treatment-related increase in 2001). 
the incidence of cardiac • Inhalation exposures of TCE to 
defects (Johnson et al., 2003; rats on GD 6-20 (Carney et al., 
Dawson et al., 1993). 2006) or to rats and mice on GD 

• Drinking water 6-15 (Schwetz et al., 1975) did 
administration of TCA (the not result in treatment-related 
TCE oxidative metabolite) to cardiac defects. 
rats on GD 1-22 resulted in a 
statistically significant 
treatment-related increase in 
the incidence of cardiac 
defects (Johnson et al., 1998). 
Gavage administration of 
TCE metabolites (DCA and 
TCA) on GD 6-15 (Smith et 
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Table 1. WOE Evaluation of the Potential for Development Exposures to TCE to Result in Cardiac Defects 

Key Factor a,b Type of Data Evidence for stronger Evidence for weaker Comments 

evidence to 
consider weight of association weight of association or Null Evidence 

al., 1992, 1989) or ofDCA 
during discrete windows of 
time within GD 6-15 (Epstein 
et al., 1992) resulted in 
treatment-related increases in 
the incidences of cardiac 
defects. 

• Avian in ovo studies that 
administered TCE or TCA 
during the period of 
valvuloseptal morphogenesis 
(e.g., HH 15-20) resulted in 
altered cardiac morphology 
and/or function (Ruter et al., 
201 O; Drake et al., 2006a; 
Loeber et al., 1988). 

• A study of DCA exposure to 
zebra fish (Hassoun et al., 
2005) demonstrated evidence 
of a disruption in cardiac 
development (pericardial 
edema and altered heart rate). 

• Mouse whole embryo culture 
studies of DCA and TCA 
administered at the period of 
3-6 somites detected cardiac 
defects (Hunter et al., 1996); 
a chicken whole embryo 
culture study of TCE 
administered at HH 13-14 
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Table 1. WOE Evaluation of the Potential for Development Exposures to TCE to Result in Cardiac Defects 

Key Factor a,b Type of Data Evidence for stronger Evidence for weaker Comments 
evidence to 

consider weight of association weight of association or Null Evidence 

detected alterations in AV 
cushion (Mishima et al., 
2006). 

• Avian atrioventricular canal 
cell culture (HH 16) study 
found evidence of inhibited 
endothelial cell separation 
and early events of 
mesenchymal cell formation 
in the heart following TCE 
exposures (Boyer et al., 
2000). 

Exposure Epi •Four cohort or case-control • Temporality was not considered • The small numbers of 
occurs before studies consider temporality in Bove ( 1996)/Bove et al. conotruncal heart 

outcomes onset (Ruckart et al., 2013; Forand ( 1995), Goldberg et al. ( 1990}, defects in Ruckart et 
et al., 2012; Yauck et al., or Lagakos et al. ( 1986). al. (2013} precluded 
2004; Goldberg et al., 1990). any analysis of this 
Three studies observe an endpoint and TCE 
association between the TCE exposure. 
exposure surrogate and major 
cardiac defects (Forand et al., 
2012; Yauck et al., 2004; 
Goldberg et al., 1990). An 
association with conotruncal 
defects, specifically, observed 
in Forand et al. (2012). 

Strength of Study quality, Tox • For Johnson et al. (2003}, • For Johnson et al. (2003} major • Some studies that 
association including study Dawson et al. (1993), and study quality limitations reported no cardiac 

Johnson et al. ( 1998}, all of include the use of data pooled defects following 
which detected cardiac from separate study cohorts TCE gestational 

15 



Table 1. WOE Evaluation of the Potential for Development Exposures to TCE to Result in Cardiac Defects 

Key Factor a,b Type of Data Evidence for stronger Evidence for weaker Comments 

evidence to 
consider weight of association weight of association or Null Evidence 

strengths and malformations, study quality conducted over an exposures ~arotsky 

limitations strengths include randomized approximately 6-year period, and Kavlock, 1995; 
assignment to test group, the use of tap water as the Narotsky et al., 1995; 
detailed description of fetal vehicle for some of control and Healy et al., 1982; 
cardiac dissection and treated groups (as reported by Hardin et al., 1981) or 
evaluation procedures, Dawson et al. (1993) with no avian in ovo studies 
evaluation of fetal hearts characterization of possible (Bross et al., 1983; 
without knowledge of contaminants and incomplete Elovaara et al., 1979) 
treatment group, and reporting of study methods and did not indicate that 
confirmation of all cardiac results. detailed evaluation of 
defects by consensus of 3 • While Dawson et al. ( 1993) fetal hearts was 
experts. Statistical analysis indicated that levels of TCE in conducted. 
of data from this study was dose formulations were tested • A rat whole embryo 
appropriately conducted by by gas chromatography, the culture study of TCE 
EPA statisticians using analytical findings were not administered at the 
individual fetal and litter data reported. Johnson et al. (2003) period of 4-7 somites 
that were provided by the did not report whether dose detected no cardiac 
study author. formulations were analyzed. defects in a study by 

• The power of detection in the Further, levels of TCE were not (Saillenfait et al., 
Johnson et al. (2003) study assessed in the vehicle control 1995); however, the 
was enhanced by the use of water; therefore, it is plausible study methods 
historical controls that did that TCE contaminated the indicate that there was 
not demonstrate a temporal water and that doses were no evaluation of the 
shift in cardiac defects. A actually higher than measured. embryonic heart. 
significant dose related trend • The Dawson et al. ( l.993) and 
in cardiac defects was Johnson et al. (2003) studies 
observed even without large estimated doses based on the 
group sizes. average water consumption. 

• A strong association of This method does not provide 
exposure to resoonse was orecise information to calculate 
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Table 1. WOE Evaluation of the Potential for Development Exposures to TCE to Result in Cardiac Defects 

Key Factor a,b Type of Data Evidence for stronger Evidence for weaker Comments 
evidence to 

consider weight of association weight of association or Null Evidence 

observed at high dose levels TCE dose because variability in 
in multiple studies that drinking water consumption 
identified cardiac defects. In among dams is not 
Johnson et al. (2003) there characterized. 
was a highly significant • The dose selection for Johnson 
positive trend for cardiac et al. (2003) resulted in a 
defects. NOAEL that is approximately 

• Potential confounding factors 700-fold lower than the next 
exist in studies that did not highest dose. 
identify cardiac defects (e.g., • Some studies that did not 
different routes of exposure, identify treatment-related 
the use of different rodent cardiac defects following 
strains or suppliers across developmental exposures to 
studies, and the use of TCE, e.g., Carney et al. {2006), 
soybean oil as a vehicle in Fisher et al. (200 I), and 
Fisher et al. (200 I}. Schwetz et al. ( 1975), were 

well-conducted and adequately-
reported GLP and/or guideline 
studies with no substantive 
limitations identified. 

• One study Fisher et al. (200 I} 
attempted to replicate the 
methods used in the Johnson et 
al. (2003) study, utilizing the 
same fetal cardiac dissection 
and evaluation techniques, and 
including one of the Johnson et 
al. (2003) study authors in the 
assessment team, yet found no 
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Table 1. WOE Evaluation of the Potential for Development Exposures to TCE to Result in Cardiac Defects 

Key Factor a,b Type of Data Evidence for stronger Evidence for weaker Comments 
evidence to 

consider weight of association weight of association or Null Evidence 

treatment-related cardiac 
defects. 

Magnitude of Epi • Increased risk estimates • No association in Yauck et al. • 
the effect between all or major cardiac (2004) in mothers <38 years of 

measure defects ranged from 1.24 age and maternal residence 
(95% CI: 0.75, 1.94) to 2.40 within 1.32 miles from at least 
(95% CI: 1.27, 3.62) one TCE emissions source nor 
observed in 3 studies (Forand in Lagakos et al. (1986}, which 
et al., 2012; Bove, 1996; does not observe an association 
Bove et al., 1995; Goldberg with cardiac defects. 
et al., 1990). Stronger Alternative reasons such as 
associations, observed with lower statistical power may 
the TCE exposure surrogate explain these observations. 
for conotruncal defects and 
ventricular septal defects than 
for major cardiac defects, a 
broader category (Forand et 
al., 2012; Bove, 1996; Bove 
et al., 1995). A fourth study 
observed an increased risk 
estimate of 6.2 (95% CI: 2.6, 
14.5) for cardiac defects in 
infants of mothers aged ,2:38 
years and maternal residence 
within 1.32 miles from at 
least one TCE emissions 
source (Yauck et al., 2004). 

Variability Sources of Tox • Johnson et al. (2003} test • The Johnson et al. (2003} study • Based upon the 
analysis within- and subject source, husbandry, reported data from several toxicokinetic profile 

and randomization cohorts of animals, which were ofTCE (U.S. EPA, 
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Table 1. WOE Evaluation of the Potential for Development Exposures to TCE to Result in Cardiac Defects 

Key Factor a,b Type of Data Evidence for stronger Evidence for weaker Comments 
evidence to 

consider weight of association weight of association or Null Evidence 

cross-study procedures were consistent on study over a period of 2011 ), it is considered 

variability that across all cohorts, i.e., approximately 6 years. The unlikely that 

contribute to including Dawson et al. data included control cohorts, toxicokinetic factors 

uncertainty 
( 1993) and metabolite studies some of which were concurrent contributed 
Johnson et al. (2003). Fetal and some that were non- significantly to 
cardiac evaluation concurrent to the TCE-treated differences in 
methodology, which included groups (Johnson et al., 2014, response across study 
evaluation without 2005). Data that definitively protocols. 
knowledge of treatment link the individual control litter 
group and confirmation of all response data with each 
cardiac anomalies by 3 expert particular cohort are no longer 
scientists, was also available for independent 
consistently applied across examination. 
cohorts and studies from the • Different study outcomes were 
VAZ laboratory. This had observed in studies that had 
the result of reducing intra- many similarities in study 
and inter-study variability in design and conduct, i.e., 
the assessment. Dawson et al. ( 1993) and 

• Johnson et al. (2003) reported Johnson et al. (2003) identified 
that cardiac defect incidences exposure related cardiac defects 
were consistent across all while Fisher et al. (200 I) did 
control cohorts (55 litters not. In the Fisher et al. {200 I) 
over approximately 6 years). study, care was taken to ensure 
An EPA review of the that the same cardiac evaluation 
available control data did not methods were used as in the 
observe unusual Dawson et al. { 1993) and 
heterogeneity in prevalence Johnson et al. (2003) studies, 
of malformations. including fetal evaluation with 

• Studies that reported cardiac knowledge of treatment group, 
defects followin~ and one of the study authors of 
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Table 1. WOE Evaluation of the Potential for Development Exposures to TCE to Result in Cardiac Defects 

Key Factor a,b Type of Data Evidence for stronger Evidence for weaker Comments 
evidence to 

consider weight of association weight of association or Null Evidence 

administration of metabolites Johnson et al. (2003} 
(DCA and TCA) used participated in the fetal 
randomized assignment of examination. 
maternal animals to test • The use of soy bean oil in the 
group, thus reducing intra- Fisher et al. (200 I} study vs. 
study variability. water vehicle and control for 

• Although Dawson et al. Johnson et al. (2003} and 
(1993) and Johnson et al. Dawson et al. (1993} studies. 
(2003} identified cardiac •The Johnson et al. (2003} and 
defects following exposures Dawson et al. ( 1993} studies did 
to TCE during development, not calculate variability in TCE 
Fisher et al. (2001}, Camey et dose by measuring individual 
al. (2006}, and Schwetz et al. dam water consumption. 
( 197 5} did not find treatment-
related cardiac abnormalities. 
This may be the result of 
differences in the study 
design and assessment 
methods. This includes such 
aspects as animal strain, age, 
source, exposure route and 
vehicle, duration of exposure, 
and cardiac evaluation 
methods. 

Sources of Epi • NE (not considered in Hill • NE (not considered in Hill • Studies examined 
within- and analysis) analysis) different populations, 

cross-study exposure levels, 

variability that gradients, and media. 
Additionally, different 
sets of strengths and 
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Table 1. WOE Evaluation of the Potential for Development Exposures to TCE to Result in Cardiac Defects 

Key Factor a,b Type of Data Evidence for stronger Evidence for weaker Comments 
evidence to 

consider weight of association weight of association or Null Evidence 

contribute to uncertainties in this 

uncertainty set of studies would 
contribute to observed 
cross-study 
variability. 

Uncertainty Missing Tox • For the studies conducted by • The publications for studies • 
analysis information or the UAZ laboratory (Johnson conducted by the UAZ 

data gaps, et al., 2003; Johnson et al., laboratory that identified 

within and 1998; Dawson et al., 1993) cardiac defects following 

across studies 
that identified cardiac defects exposures to TCE, DCA, or 
following exposures to TCE, TCA (Johnson et al., 2003; 
DCA, or TCA, detailed Johnson et al., 1998; Dawson et 
descriptions of evaluation al., 1993) did not report 
methods for assessment of essential study details, and 
cardiovascular effects were generally did not include 
provided. summaries of maternal data or 

• Individual fetal and litter fetal data for endpoints other 
cardiac findings data, as well than cardiac defects. 
as detailed information on •For well-conducted studies that 
study conduct and fetal did not detect cardiac defects 
evaluation methods, were following developmental 
provided to the EPA for exposures to TCE or 
(Dawson et al., 1993) and metabolites (Carney et al., 
(Johnson et al., 2003). 2006; Fisher et al., 2001) 

adequate descriptions of study 
methodology and summary data 
for maternal and fetal findings 
were reported. 

• Mechanistic data for alterations 
in cardiac development are 
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Table 1. WOE Evaluation of the Potential for Development Exposures to TCE to Result in Cardiac Defects 

Key Factor a,b Type of Data Evidence for stronger Evidence for weaker Comments 
evidence to 

consider weight of association weight of association or Null Evidence 

limited and do not identify 
initiating events for the putative 
AOP. 

Missing Epi •NE (not considered in Hill •NE (not considered in Hill • 
information or analysis) analysis) 

data gaps, 
within and 
across studies 

Qualitative Association Tox • Alterations in cardiac • The dose response for cardiac • TCE doses tested in 
dose-response between development were observed defects identified by Johnson et Dawson et al. (1993} 

exposure/dose in multiple studies at high al. (2003) could only be fit to a and Johnson et al. 

and degree of dose levels following TCE, model with elimination of the (2003} (drinking 

effect 
DCA, or TCA exposures high dose data from the water): 2.5 ppb, 250 
(Johnson et al., 2003; analysis. The lowest dose tested ppb, 1.5 ppm, or 1100 
Johnson et al., 1998; Dawson had a zero response for cardiac ppm (0, 0.00045, 
et al., 1993; Smith et al., defects, below the historical 0.048, 0.218, or 
1992, 1989). control incidence. The doses 129 mg/kg-day) 

• The incidence of tested were spaced over several • TCE doses tested in 
cardiovascular effects orders of magnitude, with wide Fisher et al. (2001) 
increased as a function of gaps. (gavage): 500 mg/kg-
dose in Johnson et al. (2003}. • Camey et al. (2006} was the day 

• An association between only other study in the database • TCE doses tested in 
exposure to TCE (or DCA or that evaluated developmental Camey et al. (2006} 
TCA) and alterations in effects of TCE over multiple (inhalation): 50, 150, 
cardiac development was dose levels. In that study, no or 600 ppm (268.5, 
reported in various animal fetal toxicity and minimal 805.5, or 3222 mg/m3) 

models, i.e., LE and SD rats, maternal toxicity was reported. 
CD-I mice, chicken embryos, 
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Key Factor a,b Type of Data Evidence for stronger Evidence for weaker Comments 
evidence to 

consider weight of association weight of association or Null Evidence 

and zebra fish (Drake et al., 
2006b; Drake et al., 2006a; 
Williams et al., 2006; 
Hassoun et al., 2005; Johnson 
et al., 2003; Dawson et al., 
1993; Smith et al., 1992, 
1989). 

• A BMDL for Johnson et al. 
(2003) was derived by EPA 
statisticians from individual 
cardiac defect data provided 
to EPA. Litter contribution to 
the outcome of interest was 
incorporated in the analysis. 
A significant dose-response 
trend was identified, whether 
or not the high dose value 
was included in the analysis. 

Exposure- Epi •NE • Goldberg et al. (1990) and • 
response Lagakos et al. { 1986) examined 

gradient: exposure-response; none 

Association observed. 

between 
exposure/dose 
and degree of 
effect 
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Table 1. WOE Evaluation of the Potential for Development Exposures to TCE to Result in Cardiac Defects 

Key Factor a,b Type of Data Evidence for stronger Evidence for weaker Comments 
evidence to 

consider weight of association weight of association or Null Evidence 

Experimental Hypothesis Tox • A study by (Epstein et al., • Studies in rodents that • Studies that 
evidence testing: 1992) administered the administered TCE via drinking manipulated the 

manipulation of metabolite DCA to rats on water detected an increase in gestational exposure 

exposure varied days of gestation and fetuses with cardiac defects period were not 

scenario with 
identified critical windows of (Johnson et al., 2003; Dawson conducted with TCE. 
exposure for eliciting cardiac et al., 1993); studies that 

resulting developmental defects. administered TCE via other 
alterations in • No statistically significant routes (gavage and inhalation) 
response increases in congenital heart were negative for this 

defects were observed in response(Carney et al., 2006; 
groups of rats that were Fisher et al., 2001; Schwetz et 
exposed to TCE prior to al., 1975). 
pregnancy only (Dawson et • In a whole embryo culture 
al., 1993). (WEC) study of DCA and TCA 

• (Drake et al., 2006b) (Hunter et al., 1996), that 
demonstrated that cardiac identified cardiac defects, the 
defects did not occur in chick acid nature of DCA and TCA 
embryos exposed to TCE and may have impacted 
TCA during the period of dysmorphogenesis. 
cardiac specification 
(approximately GD 6 in rats) 
rather than the period of 
valvuloseptal morphogenesis. 

Association not Epi •NE •No differences between • 
observed once observed and expected numbers 

exposure ceases of cardiac defect cases once 
wells were closed in 
contaminated area (Goldberg et 
al., 1990). 
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Table 1. WOE Evaluation of the Potential for Development Exposures to TCE to Result in Cardiac Defects 

Key Factor a,b Type of Data Evidence for stronger Evidence for weaker Comments 
evidence to 

consider weight of association weight of association or Null Evidence 

Reproducibility Reproducibility: Tox • Studies that administered • Studies conducted in other • Studies that did not 
Corroboration TCE in drinking water to rats laboratories than UAZ and that identify cardiac 

[Consistency) across studies, on GD 1-22 were conducted administered TCE by gavage or defects with TCE 

labs, routes of over a period of inhalation (Carney et al., 2006; and/or metabolite 
approximately 6 years by Fisher et al., 200 I; Schwetz et exposures (Carney et 

exposure, researchers at the same al., 1975) did not identify al., 2006; Fisher et al., 
species, etc. academic facility (UAZ, statistically significant increases 200 I; Schwetz et al., 

Tucson) used the same in cardiac defects. Fisher et al. 1975) did not replicate 
cardiac evaluation methods (200 I) used the same cardiac all aspects of the 
and identified treatment and evaluation methods as the UAZ Johnson et al. {2003} 
dose-related cardiac lab. study, even though 
malformations (Johnson et Fisher et al. {200 I) 
al., 2003; Johnson et al., used the same cardiac 
1998; Dawson et al., 1993). A evaluation techniques 
preliminary screening study as (Johnson et al., 
that utilized intrauterine 2003) and Dawson et 
administration of TCE also al. ( 1993), and 
detected cardiac defects therefore provide only 
(Dawson et al., 1990). The limited evidence of 
types of cardiac lack of reproducibility. 
malformations observed were 
similar across study cohorts 
and treatment groups 
throughout the duration of the 
research program. 

• Studies on TCE metabolites 
(TCA and TCA) conducted in 
other laboratories (Epstein et 
al., 1992; Smith et al., 1992, 
1989) identified cardiac 
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Table 1. WOE Evaluation of the Potential for Development Exposures to TCE to Result in Cardiac Defects 

Key Factor a,b Type of Data Evidence for stronger Evidence for weaker Comments 
evidence to 

consider weight of association weight of association or Null Evidence 

defects similar to those 
observed in the UAZ studies. 

• Cardiac septal anomalies 
were observed in avian in ovo 
studies (Rufer et al., 20 IO; 
Drake et al., 2006a), and in 
WEC assays (Mishima et al., 
2006; Hunter et al., 1996) 
with TCE and/or metabolite 
exposures. Zebrafish studies 
also demonstrated evidence 
of alterations in cardiac 
development (Williams et al., 
2006; Hassoun et al., 2005). 

Consistency: Epi • Association between cardiac • Lagakos et al. ( 1986) compared • 
Association defects and TCE exposure a pregnancy receiving 

observed in surrogate observed in four contaminated residential well 

different studies. These studies were water to a pregnancy not 

populations, 
of different populations receiving residential water from 
living in different state (NY, contaminated wells and does 

places, time and NJ) and covered slightly not observed an association 
circumstances. different time period (1983- between cardiac defects and 

2000, 1985-1988) (Forand et contaminated drinking water. 
al., 2012; Bove, 1996; Bove 
et al., 1995). Two other 
studies of weaker designs 
were of different populations 
and carried out in two 
different locations in the 
United States, and provide 
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Key Factor a,b Type of Data Evidence for stronger Evidence for weaker Comments 
evidence to 

consider weight of association weight of association or Null Evidence 

supporting evidence (Yauck 
et al., 2004; Goldberg et al., 
1990). 

Biological Observed Tox • Avian in ovo studies and •A definitive AOP for TCE- • It is possible that 
plausibility outcome can be atrioventricular cell culture induced cardiac defects, multiple modes of 

attributed to studies support the biological including a putative initiating action are involved in 

toxic insult plausibility of effects of TCE event, has not yet been alterations to cardiac 

given the 
on cardiac development, characterized. Additional development. 
given that early chick heart mechanistic data are needed to 

known science development is similar to support the hypothesized AOP. 
mammalian (including • There are insufficient 
human), particularly mechanistic data to characterize 
regarding the role of the additional potential MOAs 
cardiac cushion in septation other than that hypothesized in 
(NRC, 2006). the AOP. 

• Preliminary exploration of a 
possible adverse outcome 
pathway (AOP) has resulted 
in a reasonable conceptual 
model for TCE-induced 
congenital heart defects. In 
this construct, the vulnerable 
period is defined by 
endocardial morphogenesis. 
Endothelial-mesenchyme 
transition is disrupted in the 
area of the atrioventricular 
canal, leading to septa! 
defects. Possible genetic 
contributions to abnormal 
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Key Factor a,b Type of Data Evidence for stronger Evidence for weaker Comments 
evidence to 

consider weight of association weight of association or Null Evidence 

cardiac development include 
disruption ofTGF-beta 
pathway, endrin pathway, 
Notch pathway, VEGF 
pathway, and RXR signaling. 
At a cellular level, epithelial-
mesenchymal transition may 
be affected in the 
endocardium, at the tissue 
level, there is altered 
cellularity of the endocardial 
cushion, and secondary 
effects such as dysregulation 
of cellular Ca2+ fluxes may 
result in additional impacts 
on the developinJ?; heart. 

Observed Epi •NE •NE • In vitro and in vivo 
association animal studies report 

plausible given cardiac defects with 

the known TCEand TCE-

science 
metabolite exposure. 

Alternative or Other possible Tox • Given the presumed • There is a possibility that • 
multiple explanations for contribution of both cardiac defects detected in the 

explanations observed environmental exposures and Dawson et al. ( 1993) study 

outcome after genetic predisposition in were associated in part with the 

the exposure of 
human congenital heart use of tap water as a control 
disease (Richards and Garg, vehicle (i.e., possible presence 

interest 2010), it is possible that the of contaminants). 
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Table 1. WOE Evaluation of the Potential for Development Exposures to TCE to Result in Cardiac Defects 

Key Factor a,b Type of Data Evidence for stronger Evidence for weaker Comments 
evidence to 

consider weight of association weight of association or Null Evidence 

test subjects used in the 
Johnson et al. (2003) study 
and others conducted in that 
laboratory may have been 
particularly susceptible to 
alterations in cardiac 
development. 

• Other contributing factors or 
confounding factors were not 
specifically identified in the 
evaluated in-vivo studies. 

• It is possible that the absence 
of treatment-related cardiac 
defects in well-conducted 
TCE studies (Carney et al., 
2006; Fisher et al., 2001) or 
metabolite studies (Fisher et 
al., 2001) was due to 
confounding variables such 
as differences in strain/source 
of animal model, route of 
exposure, toxicokinetics, 
vehicle [e.g., soybean oil in 
Fisher et al. (2001 )], or 
differences in cardiac 
evaluation methods. 

• It is unlikely that the cardiac 
defects observed by Johnson 
et al. (2003) were an artifact 
of the evaluation procedures 
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Key Factor a,b Type of Data Evidence for stronger Evidence for weaker Comments 
evidence to 

consider weight of association weight of association or Null Evidence 

used, since a study by Fisher 
et al. (2001), using the same 
fetal cardiac evaluation 
procedures, did not identify 
an association between TCE 
exposure and the incidence of 
cardiac defects. 

Other possible Epi • Potential maternal risk • Potential for confounding from • 
explanations for factors were adjusted in another exposure given the poor 

observed statistical analysis in Forand exposure definition in Yauck et 

outcome after et al. (2012) and Yauck et al. al. (2004 ). The positive 

the exposure of 
(2004) or were not found in association in Goldberg et al. 
statistical analyses to ( 1990) may result from likely 

interest (not influence observed selection biases in controls. 
considered in association by ±15% (Bove, 
Hill analysis) 1996; Bove et al., 1995). 

Specificity Single cause Tox • Cardiac defects in rats appear • Studies conducted in other • 
and effect to be attributable to direct laboratories than UAZ and that 

relationship chemical exposure to TCE or administered TCE by gavage or 

resulting from metabolites (DCA or TCA) inhalation (Camey et al., 2006; 
and are unlikely to be the Fisher et al., 200 l; Schwetz et 

exposure to test 
result of secondary effect of al., 1975) did not identify 

substance maternal toxicity. Johnson et cardiac defects. Fisher et al. 
al. (2003) reported that TCE (200 l) used the same cardiac 
exposure via drinking water evaluation methods as the UAZ 
to pregnant rats did not result lab. 
in maternal toxicity. Camey • The cardiac defects detected in 
et al. (2006) reported minimal the Dawson et al. (1993} study 
decreases in body weight gain may have been related to the 
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Key Factor a,b Type of Data Evidence for stronger Evidence for weaker Comments 
evidence to 

consider weight of association weight of association or Null Evidence 

in dams, with no adverse fetal use of tap water as a vehicle 
outcomes. In fetuses, there (i.e., possible contaminants). 
was no indication of TCE-
related fetal weight deficits, 
external or skeletal 
anomalies, or of soft tissue 
alterations other than cardiac 
defects in Johnson et al. 
(2003 ), nor in any other 
study. 

•The majority of the cardiac 
malformations following 
TCE exposures to rats 
(Johnson et al., 2003; 
Dawson et al., 1993) or 
chicks (Rufer et al., 20 IO; 
Drake et al., 2006a) during 
sensitive periods of cardiac 
development were ventricular 
septal defects, valve defects, 
or outflow tract 
abnormalities. Mechanistic 
data suggest a common 
etiology (disruption of the 
cardiac cushion formation) 
for the observed cardiac 
defects Baver et al. <2000). 

Single cause Epi •NE • Specificity not a critical • 
and effect compared to other Hill aspects 

since outcomes may have 
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Key Factor a,b Type of Data Evidence for stronger Evidence for weaker Comments 
evidence to 

consider weight of association weight of association or Null Evidence 

relationship several risk factors. Maternal 
resulting from risk factors, specifically 

exposure to test chemical risk factors, 

substance associated with cardiac defects 
in infants have not been well 
studied. 

Coherence Summary: Tox • Multiple studies were • Developmental toxicity studies • 
Extent to which conducted at UAZ (Johnson with TCE that were conducted 

data are similar et al., 2003; Johnson et al., in other laboratories (Carney et 

in outcome and 1998; Dawson et al., 1993), al., 2006; Fisher et al., 2001; 
in which rats were Schwetz et al., 1975) 

exposure across administered TCE or administered TCE to rats of 
database metabolites DCA or TCA in other strains or sources, using 

drinking water on GD 1-22 different routes of exposure 
and for which study design (inhalation or gavage), 
and cardiac evaluation administered on different days 
methodologies were of gestation (i.e., not including 
consistent. The outcomes of GD 1-6) than the UAZ studies 
these studies (detection of and did not identify cardiac 
cardiac defects, particularly defects. No other study in the 
septal defects, valve TCE database reported cardiac 
abnormalities, and outflow defects at the low dose levels 
tract anomalies) are reported by Johnson et al. 
consistent across these (2003). 
studies. Additionally, these 
outcomes are supported by 
the results of avian in ovo and 
in vitro studies, studies with 
TCE metabolites (DCA and 
TCA) in rodents, in vitro 
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Key Factor a,b Type of Data Evidence for stronger Evidence for weaker Comments 
evidence to 

consider weight of association weight of association or Null Evidence 

whole embryo culture studies, 
and mechanistic data. 

Cause and Epi • Associations in •NE • 
effect epidemiologic studies of 

interpretation cardiac defects and maternal 

should not occupational exposure to 

conflict with the 
degreasing solvents or to 
organic solvents (Gilboa et 

generally al., 2012; Loffredo et al., 
known facts of 1991; Tikkanen and 
the natural Heinonen, 1991; Tikkanen 

history and and Heinonen, 1988). 

biology of the 
disease 

NE = No relevant evidence. 

HH =Hamburger-Hamilton stages of chick development (Hamburger and Hamilton, 1951 ). 

Tox =Animal toxicology studies; Epi =Epidemiological studies 

Key Factor references: 

a U.S. EPA (2006) 

b Hill (1965) 
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Table 2. Comaarison of TCE Prenatal Develoamental Toxicill: Stu!b: Methods 
Dawson et Johnson et Fisher et Carney 
al. {1993} al. {2003} al. {2001} et al. 

{2006} 

Stu!b: Descriation/Qbiective 
GLP; guideline [G], guideline-type R R R GLP,G 

[GT], or research [R] protocol 

Test Subiects 
Species Rat Rat Rat Rat 

Strain SD SD SD SD 

Source (company) Harlan Harlan CRL CRL 

Source (location Indianapol lndianapoli Raleigh, Portage, 
is, IN s, IN NC MI 

Dates of study conduct 1989-1990 1989-1995 NR NR 

Day of mating confirmation (GD NR NR GDO GDO 
0 or GD 1) 

Day of cesarean section GD22 GD22 GD21 GD21 

Treatment 

Test Substance TCE TCE TCE TCE 

Source Aldrich Aldrich Aldrich Dow 

Purity(%) NR NR NR 99% 

Negative control (vehicle) Tap water Distilled Soybean Ambien 

water oil t air 

Positive control N N RA N 

No. of treated groups 2 4 1 3 

Group size (litters/group) 9-15 9-12 19-25 27 

Random assignment of test subjects y y y y 

to groups 

34 



Table 2. Comurison of TC,E Prenatal Develoumental Toxicin StudI Methods 
Dawson et Johnson et Fisher et Carnev 
al. {1993} al. {2003} al. {2001} et al. 

{2006} 

Dose period (duration, gestation- GD 1-22 GD 1-22 GD 6-15 GD6-
only groups) 20 

Daily dosing schedule Ad libitum Ad libitum Ix/day 6 
hrs/day, 

7 
days/wk 

Route of administration ow ow Gavage Inhalati 
ona 

Maternal evaluation 
In-life data (BW, FC, WC, and/or y y y y 

clinobs) 

Postmortem data (necropsy, organ y y y y 

wts, pathology, and/or CL) 

Femi evaluation 
Implantations and resorptions y y y y 

(early and late) 

Fetal weight, length, sex y y y y 

External fetal exam y y y y 

Percent fetuses (litters) evaluated 100 (100) 100 (100) 100 (100) 100 
for external findings (100) 

Visceral examination y y y y 

Percent fetuses (litters) evaluated 100 (100) 100 (100) 100 (100) 50 
for visceral findings (100) 

Fresh dissection (in situ organ Y (heart) Y (heart) Y (heart) y 

examination) (viscera 
) 

Wilson exam (Bouins fixation, N N N y 

free-hand sections) (head) 
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Table 2. Comnarison of TCE Prenatal Develol!mental Toxici!I StudI Methods 
Dawson et Johnson et Fisher et Carn el:'. 

al. {1993} al. (2003} al. (2001} et al. 

(2006} 

Fetal cardiac examination y y y y 

methods 

Fresh dissection and UAZ UAZ UAZ Staples 

evaluation method method method exam 

Free-hand section of N N N N 

decalcified fetuses 

Preservation GLA flush GLA flush formalin NR 

& & immersio 

immersion immersion n 

Confirmation of findings Yb Yb NR NR 

Skeletal examination NR NR NR y 

Percent fetuses (litters) evaluated NR NR NR 50 

for skeletal findings (100) 

Bone development NR NR NR y 

Cartilage development NR NR NR y 

Random selection of fetuses for NA NA NA NA 

visceral or skeletal evaluation 

Assessment of fetuses without y y y y 

knowledge of treatment group 

Footnotes: 

This table only includes mammalian studies with prenatal TCE exposures and an 

evaluation of fetal morphology. 

NR = not reported; NA = not applicable; Y = yes, N =No; OW = drinking water; GD 

= gestation day; RA = retanoic acid; GLA = gluteraldehyde 

Test subject strain: SD= Sprague-Dawley 

Test subject source: CRL =Charles River Laboratories; Harlan= Harlan Laboratories 
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Table 2. Comnarison of TCE Prenatal Develonmental Toxicitt Stu!b: Methods 
Dawson et Johnson et Fisher et Carn el: 
al. (1993} al. (2003} al. (2001} et al. 

{2006} 

Group sizes are range of actual group size (i.e., no. of dams) on study; numbers in 

parentheses O indicate target group size. 

a= Whole-body exposure, dynamic air flow, analytical chamber concentrations. 

b = Unanimous agreement of cardiac diagnoses by study investigators: a pathologist, 
a pediatric cardiologist, and a veterinarian. 

Cardiac evaluation references: Staples exam: {Stuckhardt and Poppe, 1984; Staples, 

1974); University of AZ exam: (Johnson et al., 2003; Dawson et al., 1993) 
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The Honorable Gina McCarthy 
Administrator 
Environmental Protection Agency 
Washington, DC 20460 

Dear Administrator McCarthy, 

WASHINGTON. DC 20510 
October 29, 2014 

(jl)002/004 

We are contacting you regarding the Environmental Protection Agency's (EPA) July 31. 2014 request 
for information (RFQ seeking comment on revisions to the agency's Risk Management Program 
(RMP). The RFI was identified as an action item in the May 2014 report to the President entitled, 
"Executive Order 13650 Actions to Improve Chemical Faciltiy Safety and Seucrity - A Shared 
Commitment" (EO Report). Both the RFI and the EO Report contemplate expansion of the RMP to 
include ammonium nitrate (AN). Specifically, we believe that it would be inappropriate and redundant 
to include AN in EPA's RMP program given that regulation of AN is already fully covered by 
Occupational Safety & Health Administration (OSHA) requirements set out at 29 CFR 1910.109(i). 
We believe that regulating AN through the RMP would impose a significant ~nomic burden on the 
commercial explosives industry and the agricultural community and would provide little or no 
additional safety benefit to workers or the public. Instead, we believe any agency rulemaking to ensure 
the safety of AN should focus on the existing1910.109(i) standard. With some modification, this 
standard could be a model for clarity and effectiveness in ensuring the safe storage of AN. 

As noted, we do not believe the RMP program is the best avenue for addressing safe AN storage, 
which is a straightforward exercise that is easily achieved through adherence to uncomplicated storage 
practices such as those included in 1910.109(i). The performance standards, such as those 
characterizing the RMP, are well-suited to chemical processes where sudden upsets, malfunctions, 
unplanned shutdowns, and changes in process conditions (e.g., pressure, temperature), could result in 
an accidental release. This is not the case with AN, which is stable and non-reactive unless subjected 
to extreme external stimuli such as fire or shock. The key to ensuring that AN is safely stored is 
preventing these occurrences. 

Unlike flammable chemicals, which the RMP specifically addresses, AN does not, in itself, pose a fire 
h87.81'd. While AN must be protected from fire because of its oxidizing properties, it does not bum and 
it does not initiate fire. There is no need to perform an elaborate RMP process haz.ard analysis (PHA) 
in order to ensure that AN is properly stored and that the storage facility has adequate fire prevention 
measures in place. All responsible industries practice effective fire prevention outside of the RMP. 
Moreover, fire prevention requirements for AN storage areas are expressly laid out in 1910.109(i). 
Additionally, OSHA is forming an Alliance with other government agencies and the fertilizer industry. 
Through the Alliance Program. OSHA works with groups committed to worker safety and health to 
prevent workplace fatalities, injuries, and illness. We expect fire prevention to be a major focus of this 
initiative. 

The concern regarding exposure of AN to shock is primarily associated with its use in the manufacture 
of explosives. As you are aware. more than 75 percent of the AN used in the U.S. is consumed by the 
commercial explosives industry. Because of the widespread use of AN in manufacturing explosives, 
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the Bureau of Alcohol, Tobacco, Fireanns and Explosives (ATF) has promulgated rules to prevent 
exposure of AN to explosives when stored at the same location. A TF regulations prescribe exact 
separation distances between AN stores and co-located explosives. The rules also ensw-e that facilities 
where both of these materials are stored are adequately distanced from offsite locations accessed by the 
public. This carefully enforced and time-tested regulatory scheme ensures that AN stores are insulated 
from accidental shock and that, in the unlikely event of an accident, any impacts will be confined to the 
storage site. Additional regulation under the RMP would add nothing to the current protections. 

As you know, EPA encourages local responders to use the RMP to prepare emergency response plans. 
In the case of a fire at a facility handling AN, the appropriate plan and response is to evacuate according 
to industry guidelines. Outside emergency responders should never attempt to fight a fire involving AN. 
Industry guidelines have recommended a retreat distance of 1 mile, consistent with the current standard 
being considered, with some exceptions based on quantity and storage conditions, by the National Fire 
Protection Association for inclusion in its safety standard for AN. First responder organiz.ations should 
be made aware of the existence of AN storage facilities in their jurisdictions though implementation of 
the Emergency Planning and Community Right-To-Know Act (EPCRA) and should be made aware of 
the appropriate evacuation response. The EO Report acknowledges the importance of improving 
local/state/federal communication regarding chemical hazards and responses. Ensuring that local 
responders understand the correct response to incidents involving AN would be a good place to start. 
EPCRA is ideally suited to accomplishing this goal. Resorting to the RMP would not only delay the 
dissemination of the needed information, it would unnecessarily complicate the process for all 
concerned. 

Lastly, the RMP is a program specifically designed to measure "haz.ard," not ''risk." We believe AN is 
more appropriately managed in accordance with principles of risk. The RMP program is intended to 
assess complex chemical processes with multiple opportunities for failure. The program's 
requirements for written plans detail, among other things, operating limits, emergency shutdown 
procedures, mechanical integrity, maintenance, and training are wholly appropriate for such 
operations. As noted above, the storage of AN, however, presents no similar opportunities for 
catastrophic failure due to processing changes or upsets, mechanical breakdowns, or runaway chemical 
reactions. The safe management of AN is simple -- it must be protected from fire and strong shock 
waves. Any potential fire or shock hazards existing in an AN storage area are easily identified without 
resorting to a complex program like the RMP. 

The best thing for public safety is to apply existing regulations updated consistent with industry best 
practices to AN that have been effective and that will work to protect workers and the public. The 
commercial explosives industry, and the mining industry which is dependent on explosives 
manufactured from AN. as well as the agricultural community would be hugely impacted should 
agencies get this policy wrong. Again, we urge you not to not regulate AN under the EPA's RMP. 

Sincerely, 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

The Honorable John Barrasso. M.D. 
United States Senate 
Washington. D.C. 20510 

Dear Senator Barrasso: 

DEC 10 281'\ 
OFFICE OF 

SOLID WASTE AND 
EMERGFNCYR~SPONSE 

Thank you for your October 29, 2014. letter to the Environmental Protection Agency (EPA), 
Administrator Gina McCarthy, in which you urged the EPA not to regulate ammonium nitrate 
(AN) under the EPA's Risk Management Program (RMP). I appreciate your concern in this 
matter. 

The public comment period on the EPA's Request for Information (RFI). associated with the 
RMP rule. ended on October 29. 2014. The agency is actively reviewing the comments 
submitted, along with the information provided in your letters. as we work to determine the most 
appropriate next steps to ensure the safe storage, handling. sale of AN. and to protect first 
responders. and the public. The EPA will also coordinate closely with our partner agencies to 
ensure there is no overlap or duplication of effort, and that any regulatory gaps associated with 
the safe storage. handling. and sale of AN arc appropriately addressed. 

Thank you again for your letter. Please contact me if you have further questions. or your staff 
may contact Carolyn Levine in the EPA's Office of Congressional and Intergovernmental 
Relations at levine.carolyn@epa.gov or 202-564-1859. 

Sincerely. 

~t~~ 
Math4tanislaus 
Assistant Administrator 

internet Address (URL) • ht1p:!/www epa.yov 
Recycled/Recyclable • Printed with Vegetable 011 Based Inks on 100% Postcorsumer. Process Chlorine Free Recycled Paper 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

The Honorable Joe Manchin 
United States Senate 
Washington, D.C. 20510 

Dear Senator Manchin: 

DEC 10 2D1' 
orrlCE OF 

SOLID WASTE AND 
EMERGENCY RFSPONSE 

Thank you for your October 29, 2014, letter to the Environmental Protection Agency (EPA), 
Administrator Gina McCarthy, in which you urged the EPA not to regulate ammonium nitrate 
(AN) under the EPA 's Risk Management Program (RMP). I appreciate your concern in this 
matter. 

The public comment period on the EPA's Request for Information (RFI), associated with the 
RMP rule, ended on October 29. 2014. The agency is actively reviewing the comments 
submitted, along with the information provided in your letters, as we work to determine the most 
appropriate next steps to ensure the safe storage. handling. sale of AN, and to protect first 
responders, and the public. The EPA will also coordinate closely with our partner agencies to 
ensure there is no overlap or duplication of effort, and that any regulatory gaps associated with 
the safe storage. handling, and sale of AN are appropriately addressed. 

Thank you again for your letter. Please contact me if you have further questions. or your staff 
may contact Carolyn Levine in the EPA's Office of Congressional and Intergovernmental 
Relations at levine.carolyn@epa.gov or 202-564-1859. 

Sincerely. 

N\d-b ~ 
. M~i;c4tanislaus 
Assistant Administrator 

;rtemet Addless (URL) • http://www.epa.gov 
"lecycled/Recyclable • Prinled with Vegetable 011 Based Inks on 100% Postconsumer. Process Chlorine Free Recycled Paper 



UNITED ST ATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

The Honorable Orrin G. Hatch 
United States Senate 
Washington, D.C. 20510 

Dear Senator Hatch: 

DEC 1 0 201't 
OFFIC[ 0~ 

SOLID WAS ff AND 
FMEHGE:'ICY RESPONSE' 

Thank you for your October 29, 2014, letter to the Environmental Protection Agency (EPA), 
Administrator Gina McCarthy, in which you urged the EPA not to regulate ammonium nitrate 
(AN) under the EPA's Risk Management Program (RMP). I appreciate your concern in this 
matter. 

The public comment period on the EPA's Request for Information (RFI), associated with the 
RMP rule. ended on October 29, 2014. The agency is actively reviewing the comments 
submitted, along with the information provided in your letters, a'i we work to determine the most 
appropriate next steps to ensure the safe storage, handling, sale of AN. and to protect first 
responders, and the public. The EPA will also coordinate closely with our partner agencies to 
ensure there is no overlap or duplication of effort, and that any regulatory gaps associated with 
the safe storage, handling, and sale of AN are appropriately addressed. 

Thank you again for your letter. Please contact me if you have further questions, or your staff 
may contact Carolyn Levine in the EPA's Office of Congressional and Intergovernmental 
Relations at levine.carolyn@epa.gov or 202-564-1859. 

Sincerely. 

~~ 
Mat~Atanislaus 
Assistant Administrator 

Internet Address (URL) • hrtp::lwww.epa.gov 
Recycled/Recyclable • Printed with Vegetable 011 Based Inks on 100~. Postconsumer. Process Chlorine Free Recycled Paper 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON. D.C. 20460 

The Honorable Michael B. Enzi 
United States Senate 
Washington, D.C. 20510 

Dear Senator Enzi: 

DEC 1 0 201't 
OFFICE OF 

SOLID WASTE ANO 
EMERGENCY RESPONSE 

Thank you for your October 29, 2014, letter to the Environmental Protection Agency (EPA), 
Administrator Gina McCarthy, in which you urged the EPA not to regulate ammonium nitrate 
(AN) under the EPA's Risk Management Program (RMP). I appreciate your concern in this 
matter. 

The public comment period on the EPA' s Request for Information (RFI), associated with the 
RMP rule, ended on October 29, 2014. The agency is actively reviewing the comments 
submitted, along with the information provided in your letters, as we work to determine the most 
appropriate next steps to ensure the safe storage, handling, sale of AN, and to protect first 
responders, and the public. The EPA will also coordinate closely with our partner agencies to 
ensure there is no overlap or duplication of effort, and that any regulatory gaps associated with 
the safe storage, handling, and sale of AN arc appropriately addressed. 

Thank you again for your letter. Please contact me if you have further questions. or your staff 
may contact Carolyn Levine in the EPA's Office of Congressional and Intergovernmental 
Relations at levirn;.carolynr,V,cpa.gov or 202-564-1859. 

Sincerely, 

~~ 
~a~;~anislaus 
Assistant Administrator 

Internet Address (URL) • http://www.epa.gov 
Recycled/Recyclable • Printed with Vegetable Oil Based Inks on 100% Postconsumer, Process Chlonne F'ee Recycled Paper 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

The Honorable Dean Heller 
United States Senate 
Washington, D.C. 20510 

Dear Senator Heller: 

DEC 10 201't 
OFFICl O~ 

SOLID WASTE AND 
FMEHGE "JCY RESPONSE 

Thank you for your October 29, 2014. letter to the Environmental Protection Agency (EPA). 
Administrator Gina McCarthy, in which you urged the EPA not to regulate ammonium nitrate 
(AN) under the EPA 's Risk Management Program (RMP). I appreciate your concern in this 
matter. 

The public comment period on the EPA's Request for Information (RFI), associated with the 
RMP rule, ended on October 29, 2014. The agency is actively reviewing the comments 
submitted, along with the information provided in your letters, as we work to determine the most 
appropriate next steps to ensure the safe storage. handling. sale of AN, and to protect first 
responders, and the public. The EPA will also coordinate closely with our partner agencies to 
ensure there is no overlap or duplication of effort, and that any regulatory gaps associated with 
the safe storage, handling. and sale of AN are appropriately addressed. 

Thank you again for your letter. Please contact me if you have further questions. or your staff 
may contact Carolyn Levine in the EPA's Office of Congressional and Intergovernmental 
Relations at levine.carolyn@epa.gov or 202-564-1859. 

Sincerely, 

ff\tb ~ 
Math;aanislaus 
Assistant Administrator 

Internet Address (l.JRL) • ht1p tlwww epa 00> 
Recycled/Recyclable • Pnnted with Vegetable Oil Based Inks on 100°0 Postconsumer, Process Chlonne Free Recycled Paoer 
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BILL JOHNSON 
61ll OtSTRICT, OHIO 

WASHINGTON OFFICE 
1710 Longworth House Office Building 

Washington, DC 2051~ 

1202) 225--5705 
CONGRESS OF THE UNITED STATES 

HOUSE OF REPRESENTATIVES 

The Honorable Gina McCarthy 
Administrator 
U.S. Environmental Protection Agency 
1200 Pennsylvania Ave., NW 
Washington, DC 20460 

October 8, 2014 

RE: Analysis of 2012 Chemical Data Reporting Rule Data 

Dear Administrator McCarthy, 

COMMITTU ON ENEllOY AND COMMERCE 

SuBCOMMTIIE OH 

CO.. ... ERCE, MANUfAC;l\JAING ANO T•Aot 

SUBCOMMITTll O" 
ENVlftOHMEtllT ANO TliE fCONOMY 

SuacOMMITTEE ON 
Ovus1GHT AND IHvESTIGAr.ou 

I am writing to request an analysis of data collected by the Environmental Protection Agency (EPA} 
pursuant to the Chemical Data Reporting (CDR) rule. I specifically request that EPA provide us with an 
analysis of reporting data pertaining to byproducts sent for recycling collected during the 2012 CDR 
reporting cycle. An analysis of such CDR data is a neces~ary first step in realizing EPA's own commitment 
to reassess the need for CDR information in future reporting cycles and also whether further legislative 
changes may be needed to ensure that the benefits to EPA of this data collection justify the cost to 
industry. 

In the 2011 final TSCA Inventory Update Reporting Modifications; Chemical Data Reporting rule, EPA 
signaled a willingness to reexamine the applicability of the CDR rule on byproducts sent for recycling 
based on the data received during the 2012 reporting cycle: 

"EPA also intends to continue to work with industry and the Interested public. EPA 
encourages recycling. The Agency intends to examine the collected Information related 
to byproducts, recognizing the importance of recycling, to identify whether there are 
segments of byproduct manufacturing for which EPA can determine that there is no 
need for the CDR Information for the 2016 or other future reporting cycles." 50832 
Federal Register I Vol. 76, No. 158 I Tuesday, August 16, 2011 I Rufes and Regulations. 

To my knowledge, however, EPA has not yet begun to analyze CDR data for the 2012 cycle, and no 
timeline has been set for doing so. As a consequence, the 2012 data may not be reviewed in time to 
inform the 2016 reporting cycle. 

I am concerned that CDR data collection requirements may offer llttle value to EPA, while having the 
unintended effect of discouraging recycling. I understand that EPA shares our concern, and thank 
Assistant Administrator Jim Jones for his assurances during an April i91

h hearing of the House 
Subcommittee on Energy and the Environment that he would work with the electronics manufacturing 
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industry to resolve concerns about the treatment of byproducts sent for recycling under the CDR rule. 
Knowing that EPA Is making progress with industry on this Issue can help allay concerns about the need 
to address this legislatively. 

I look forward to working with you and your staff on this important issue. If you have any questions, 
please contact Patrick Orth on my staff at 202-225-5705. 

Sincerely, 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

The Honorable Bill Johnson 
U. S. House of Representatives 
Washington, D.C. 20515 

Dear Congressman Johnson: 

DEC 3 J 2014 

OFFICE OF CHEMICAL SAFETY 
ANO POLLUTION PREVENTION 

Thank you for your letter of October 8, 2014, requesting an analysis of data collected by the 
Environmental Protection Agency (EPA) pursuant to the Chemical Data Reporting (CDR) rule. 
The EPA recognizes the importance of this issue and has had meetings with the industry and industry 
trade groups to discuss byproducts reporting 

As referenced in your letter, the EPA has expressed its intent to conduct a review of CDR data to 
identify whether there are segments of byproduct manufacturing for which reporting is not needed in the 
future. The EPA uses CDR information reported for byproducts in the same manner it uses information 
on other chemicals: to determine a chemical's potential for exposure to humans or the environment. 
Because the CDR rule does not require industry to specifically identify whether the chemical substances 
they manufacture are byproducts when reporting to CDR, the EPA's review of the data on potential 
byproducts has taken longer than expected. We anticipate completing the review in early 2015 which 
will help us determine possible options for the next reporting cycle. 

Again, thank you for your letter and I hope the information provided is helpful. If you have any further 
questions, please contact me or your staff may contact Mr. Sven-Erik Kaiser in the EPA's Office of 
Congressional and Intergovernmental Relations at (202) 566-2753 or kaiser.sven-erik@epa.gov. 

Sincerely, 

Internet Address (URL)• http //www epa gov 
Recycled/Recyclable •Printed with Vegetable 011 Based Inks on 100% Postconsumer. Process Chlorine Free Recycled Paper 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHING lON DC 20460 

The Honorable John Boehner 
Speaker of the I louse 
U.S. I louse of Repn:sentatives 
Washington, D.C. 20515 

Dear Mr. Speaker: 

OCT 2 4 2014 

THE ADr.'INISTRATOR 

I am pleased to submit the enclosed report entitled. "FY 2013 Superfund Five-Year Review Report to 
Congress." in accordance with the n:quircments of Section 12l(c) of the Comprehensive Environmental 
Response, Compensation and Liability Act. 

If you have questions. please contact me or your staff may wntact Nichole Distefano, Deputy Associate 
Administrator for Congressional Affairs at L~"'~'f;uin, '\ ichd1..· "1_-:r:::._;;~i\ or (202) 564-1110. 

Sincerely. 

Gina rvkCarthy 

Enclosure 

Internet Address (URL) • http·''www epa gov 
Recycled/Recyclable • Printed with Vegetab'e 01 1 Based l~ks on 1 CO', Pos:co~Su'T1er. Process C"lorine Free Recycled Parie' 



PURPOSE: 

FY 2013 REPORT TO CONGRESS 
SUPERFUND FIVE-YEAR REVIEWS 

OSWER # 9200.2-140 

The U.S. Environmental Protection Agency (EPA) is responsible for reviewing Superfund 
remedial actions at least every five years where hazardous substances. pollutants. or 
contaminants will remain on site above levels that allow for unlimited use and unrestricted 
exposure. EPA is also responsible for preparing a report to Congress on these reviews. 

BACKGROUND: 

Section 12l(c) of the Comprehensive Environmental Response. Compensation, and Liability Act 
(CERCLA), as amended. states: 

"Jf'the President selects a remedial action that results in any ha::ardous substances, 
pollutants, or contaminants remaining al the site. the President shall review such 
remedial action no less often than each 5 years afier the initiation of such remedial 
action to assure that human health and the em•ironment are being protected by the 
remedial action being implemented. In addition, if upon such review it is the judgment of 
the President that action is appropriate at such site in accordance with section 9604 or 
9MJ6 o(lhe 7itle. the President shall take or require such action. " 

CERCLA also requires that EPA report to Congress information regarding these sites for which 
the reviews arc required. This report provides a list of sites. information about sites where 
additional work is required, and contacts for additional information. 

FINDINGS: 

The attached table presents a list of statutory. policy and discretionary 1 five-year reviews that 
were conducted for non-Federal sites and Federal National Priorities List (NPL) sites. including 
the following: 

1 Statutory reviews are carried out if both of the following conditions arc true: 1) Upon completion of the remedial 
action. hazardous substances, pollutants. or contaminants will remain on site: and 2) The Record of Decision (ROD) 
for the ~itc was signed on or after October 17. 1986 (effective date of the Superfund Amendments and 
Reauthorization Act~ SARA) and the remedial ad ion was selected under CERCLA ~ 121. Policy reviews are 
carried out for the following types of actions: 1) a pre- or post-SARA remedial action that, upon completion. will not 
leave hazardous substances. pollutants. or contaminants on site above levels that allow for unlimited use and 
unrestricted exposure. but requires five years or more to complete: 2) a pre-SARA remedial action that leaves 
hazardous substances. pollutants. or contaminants on site above lewis that allow for unlimited use and unrestricted 
exposures: or 3) a removal-only site on the NPL where a removal action leaves hazardous substances. pollutants. or 
contaminants on site above levels that allow for unlimited use and unrestricted exposure and where no remedial 
action has or will take place. Regions may also carry out a discretionary review which is not required by the statute 
but may be completed at the Region· s discretion to help ensure the protectiveness of the remedy 



• 
• 
• 

• 

Non-Federal facility reviews due m FY 2013. currently completed; 
Federal facility reviews due in FY 2013, currently completed: 
Non-Federal and Federal facility reviews due in prior or later fiscal years, completed in 
FY 2013: and 
Non-Federal facility reviews due in FY 2013 or prior fiscal years, pending completion . 

For non-Federal sites, a total of2l3 sites required five-year reviews in FY 2013. All but three of 
the reviews due in FY 2013 are complete. Another four reviews due in prior or later fiscal years 
were also completed in FY 2013, bringing the total number of non-Federal site five-year reviews 
completed to 214. 

for Federal sites, a total of 30 sites required five-year reviews in FY 2013. 2 Four of the 30 
reviews were completed in previous fiscal years but were due in FY 2013. Those reviews are 
being counted as completed in FY 2013. One additional review due in a later fiscal year also 
was completed in FY 2013, bringing the total number of Federal NPL site five-year reviews 
completed to 31. 

In all, the total number of five-year reviews completed for both non-Federal and Federal NPL 
sites \vas 245. Based on the reviews, EPA has determined that 3 sites (or portions of the sites) 
were ··not protective" and deferred the protectiveness determination at 35 sites. 
Recommendations to do additional work or study for each of these sites are tracked in the 
CERCLIS3 database and, semi-annually, EPA headquarters monitors the progress in 
implementing these recommendations to resolve protectiveness-related issues at all sites. 

For non-Federal and Federal sites, no reviews due in prior fiscal years arc pending. 

Summary copies of all five-year reviews. including those contained in this report, can be 
accessed publicly via the national Superfund web page (http://cumulis.epa.gov/fiveyear/). These 
reports contain detailed information regarding the effectiveness of the site remedy and assess 
\vhether human and/or ecological exposures are occurring. The information in these reports 
includes the protectiveness determinations that are ultimately selected and arc reported in the 
associated table for each site. For additional information on any of the five-year reviews 
identified in this report. please contact the Office of Superfund Remediation and Technology 
Innovation at (70J) 603-8960, or the Superfund Call Center at (703) 412-9810 or (800) 424-
9346. 

----------· -------
2 For the US Anny/NASA Redstone Arsenal site, the Army did not submit a draft five-year review report for EPA 's 
n:view and concurrence. EPA notified the Army that the five-year review was due in FY 2013 based on the 
statutory requirement ofCERCLA 12 l(c). In July 2013, the Army submitted a document entitled "Periodic Review 
Report'' but it did not evaluate all of the selected remedies where waste was left in place. In order to meet the 
statutory deadline in CERCLA 12l(c). EPA made an independent assessment on the protectiveness of the remedy 
and made a "protectiveness deferred" finding. EPA will continue to work with the Army to obtain the information 
so the Army may make its own protectiveness determination. 
J In early FY 2014, the Superfund program transitioned its data from the CERCLIS database to the Superfund 
Enterprise Management System (SEMS). Hereafter. references to CERCLIS will be replaced by SEMS. 
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FY 2013 Superfund Five-Year Review Report to Congress 

. 
Fiscal 

Date Protectiveness 
Region Site Name State FYR Type Year 

Completed Determination1 

Due 
01 BARKHAMSTED-NEW HARTFORD LANDFILL CT Statutory 2013 09/30/2013 Short-Term Protective 

01 BEACON HEIGHTS LANDFILL CT Statutory 2013 09/26/2013 Short-Term Protective 

01 CENTRAL LANDFILL RI Statutory 2013 09/25/2013 Short-Term Protective 

01 IRON HORSE PARK MA Statutory 2013 09/25/2013 Will be Protective 

01 KEARSARGE METALLURGICAL CORP. NH Policy 2013 09/05/2013 Short-Term Protective 

01 KEEFE ENVIRONMENTAL SERVICES (KES) NH Policy 2013 09/09/2013 Short-Term Protective 

01 LAUREL PARK, INC. CT Statutory 2013 09/25/2013 Short-Term Protective 

01 MCKIN CO. ME Statutory 2013 09/30/2013 Short-Term Protective 

01 MOTIOLO PIG FARM NH Policy 2013 08/12/2013 Short-Term Protective 

01 OLD SPRINGFIELD LANDFILL VT Statutory 2013 08/01/2013 Protectiveness Deferred 

01 PICILLO FARM RI Policy 2013 07/30/2013 Short-Term Protective 

01 PLYMOUTH HARBOR/CANNON ENGINEERING CORP. MA Policy 2013 07/03/2013 Short Term Protective 

01 RE-SOLVE, INC. MA Statutory 2013 09/27/2013 Protective 

01 SOUTH MUNICIPAL WATER SUPPLY WELL NH Statutory 2013 09/30/2013 Protectiveness Deferred 

01 SULLIVAN'S LEDGE MA Statutory 2013 09/20/2013 Short-Term Protective 

01 TIBBETIS ROAD NH Policy 2013 08/20/2013 Short-Term Protective 

01 WEST SITE/HOWS CORNERS ME Statutory 2013 09/30/2013 Short-Term Protective 

01 WESTERN SAND & GRAVEL RI Policy 2013 09/26/2013 Protective 

01 YAWORSKI WASTE LAGOON CT Statutory 2013 09/03/2013 Short-Term Protective 

02 A. 0. POLYMER NJ Policy 2013 11/18/2013 Protective 

02 AMERICAN THERMOSTAT CO. NY Policy 2013 12/05/2013 Short-Term Protective 

02 CIBA-GEIGY CORP. NJ Statutory 2013 05/01/2013 Short-Term Protective 

02 CLAREMONT POL YCHEMICAL NY Statutory 2013 03/04/2014 Protective 

02 CLOTHIER DISPOSAL NY Statutory 2013 03/12/2013 Protective 

02 CONKLIN DUMPS NY Statutory 2013 01/30/2013 Short-Term Protective 

02 GCL TIE JI.ND TREATING INC. NY Statutory 2013 09/30/2013 Short-Term Protective 

02 GE MOREAU NY Statutory 2013 09/30/2013 Short-Term Protective 

02 GOLDISC RECORDINGS, INC. NY Statutory 2013 09/27 /2013 Protective 



Fiscal 
Date Protectiveness 

Region Site Name State FYR Type Year 
Completed Determination 1 

Due 
02 GOOSE FARM NJ Policy 2013 09/27/2013 Protective 

02 HIGGINS FARM NJ Polity 2013 02/13/2014 Short-Term Protective 

02 HITEMAN LEATHER NY Statutory 2013 04/30/2013 Protective 

02 !SLIP MUNICIPAL SANITARY LANDFILL NY Statutory 2013 09/30/2013 Short-Term Protective 

02 LOVE CANAL NY Policy 2013 01/15/2014 Protective 

02 MARATHON BATTERY CORP. NY Statutory 2013 06/25/2013 Short-Term Protective 

02 MOHONK ROAD INDUSTRIAL PLANT NY Policy 2013 03/25/2014 Protective 

02 MYERS PROPERTY NJ Statutory 2013 09/27/2013 Short-Term Protective 

02 NASCOLITE CORP. NJ Policy 2013 03/19/2014 Short-Term Protective 

02 NL INDUSTRIES NJ Statutory 2013 09/30/2013 Will be Protective 

02 NORTH SEA MUNICIPAL LANDFILL NY Statutory 2013 09/30/2013 Short-Term Protective 

02 PETER COOPER CORPORATION (MARKHAM$) NY Statutory 2013 09/24/2013 Protective 

02 PJP LANDFILL NJ Statutory 2013 09/30/2013 Will be Protective 

02 REICH FARMS NJ Policy 2013 09/30/2013 Protective 

02 ROSEN BROTHERS SCRAP YARD/DUMP NY Statutory 2013 09/30/2013 Protectiveness Deferred 

02 ROWE INDUSTRIES GROUND WATER CONTAMINATION NY Policy 2013 02/19/2013 Protective 

02 SCIENTIFIC CHEMICAL PROCESSING NJ Statutory 2013 02/28/2013 Protective 

02 SEALAND RESTORATION, INC. NY Statutory 2013 09/27 /2013 Protective 

02 UPJOHN FACILITY PR Policy 2013 09/26/2013 Protective 

02 VESTAL WATER SUPPLY WELL 1-1 NY Policy 2013 09/26/2013 Short-Term Protective 

02 WALDICK AEROSPACE DEVICES, INC. NJ Policy 2013 09/27/2013 Short-Term Protective 

03 AVTEX FIBERS, INC. VA Statutory 2013 03/26/2013 Will be Protective 

03 BELL LANDFILL PA Statutory 2013 08/23/2013 Protective 

03 BLOSENSKI LANDFILL PA Policy 2013 09/25/2013 Protectiveness Deferred 

03 BUCKINGHAM COUNTY LANDFILL VA Statutory 2013 08/26/2013 Short-Term Protective 

03 c & R BATTERY co I INC. VA Statutory 2013 09/30/2013 Short-Term Protective 

03 CHEM-SOLV, INC. DE Policy 2013 07/30/2013 Short-Term Protective 

03 CRYOCHEM, INC. PA Policy 2013 09/25/2013 Protective 

03 DORNEY ROAD LANDFILL PA Statutory 2013 05/29/2013 Protective 

03 DRAKE CHEMICAL PA Policy 2013 09/10/2013 Short-Term Protective 

03 EASTERN DIVERSIFIED METALS PA Statutory 2013 02/11/2013 Protective 
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Fiscal 
Date Protectiveness 

Region Site Name State FYR Type Year 
Completed Determination1 

Due 
03 ELIZABETHTOWN LANDFILL PA Statutory 2013 06/19/2013 Short-Term Protective 

03 FOOTE MINERAL CO. PA Statutory 2011 9/30/2014 Protectiveness Deferred 

03 GREENWOOD CHEMICAL CO. VA Statutory 2013 09/09/2013 Short-Term Protective 

03 HARVEY & KNOTI DRUM, INC. DE Statutory 2013 09/25/2013 Protective 

03 INDUSTRIAL LANE PA Statutory 2013 09/25/2013 Protectiveness Deferred 

03 LINDANE DUMP PA Statutory 2013 09/19/2013 Protective 

03 METAL BANKS PA Statutory 2013 08/29/2013 Short-Term Protective 

03 MID-ATLANTIC WOOD PRESERVERS, INC. MD Statutory 2013 09/12/2013 Protective 

03 NORTH PE'NN - AREA 1 PA Policy 2013 09/30/2013 Protective 

03 
OCCIDENTAL CHEMICAL CORP./FIRESTONE TIRE & RUBBER 

CO. 
PA Policy 2013 08/15/2013 Will be Protective 

03 OHIO RIVER PARK PA Statutory 2013 03/27/2013 Short-Term Protective 

03 RENTOKIL, INC. (VIRGINIA WOOD PRESERVING DIVISION) VA Statutory 2013 07/02/2013 Protective 

03 RODALE MANUFACTURING CO, INC. PA Statutory 2013 09/30/2013 Short· Term Protective 

03 SHRIVER'S CORNER PA Policy 2013 08/22/2013 Short-Term Protective 

03 TAYLOR BOROUGH DUMP PA Policy 2013 06/24/2013 Protective 

03 TONOLLI CORP. PA Statutory 2013 06/10/2013 Short-Term Protective 

04 A.L. TAYLOR (VALLEY OF DRUMS) KY Statutory 2013 09/26/2013 Short-Term Protective 

04 ABC ONE HOUR CLEANERS NC Policy 2013 08/26/2013 Protectiveness Deferred 

04 ABERDEEN PESTICIDE DUMPS NC Policy 2013 09/25/2013 Short-Term Protective 

04 ALARIC AREA GW PLUME FL Statutory 2013 07/31/2013 Protectiveness Deferred 

04 ALPHA CHEMICAL CORP. FL Statutory 2013 09/11/2013 Protective 

04 BEAUNIT CORP. (CIRCULAR KNIT & DYEING PLANT) SC Statutory 2013 09/25/2013 Short-Term Protective 

04 BENFIELD INDUSTRIES, INC. NC Statutory 2013 09/13/2013 Short-Term Protective 

04 BEULAH LANDFILL FL Statutory 2013 09/20/2013 Protective 

04 CAROLAWN, INC. SC Statutory 2013 09/26/2013 Short-Term Protective 

04 CHEVRON CHEMICAL CO. (ORTHO DIVISION) FL Statutory 2013 09/11/2013 Short-Term Protective 

04 DISTLER BRICKYARD KY Policy 2013 09/20/2013 Short-Term Protective 

04 DISTLER FARM KY Policy 2013 09/20/2013 Short-Term Protective 

04 ELMORE WASTE DISPOSAL SC Policy 2013 09/23/2013 Short-Term Protective 



Fiscal 
Date Protectiveness Region Site Name State FYR Type Year 

Completed Determination 1 

Due 
04 GEIGY CHEMICAL CORP. (ABERDEEN PLANT) NC Policy 2013 09/17/2013 Short-Term Protective 

04 GURLEY PESTICIDE BURIAL NC Statutory 2013 02/22/2013 Short-Term Protective 

04 KALAMA SPECIAL TY CHEMICALS SC Policy 2013 06/25/2013 Short-Term Protective 

04 KOPPERS CO., INC. (CHARLESTON PLANT) SC Statutory 2013 07/22/2013 Protectiveness Deferred 

04 LEE'S LANE LANDFILL KY Statutory 2013 09/25/2013 Protectiveness Deferred 

04 MALLORY CAPACITOR CO. TN Statutory 2013 07/02/2013 Short-Term Protective 

04 MIAMI DRUM SERVICES FL Policy 2013 07/31/2013 Short-Term Protective 

04 MOWBRAY ENGINEERING CO. AL Policy 2013 09/20/2013 Protective 

04 NATIONAL ELECTRIC COIL CO./COOPER INDUSTRIES KY Policy 2013 09/26/2013 Short-Term Protective 

04 
NORTH CAROLINA STATE UNIVERSITY (LOT 86, FARM UNIT 

NC Statutory 2013 09/20/2013 Short-Term Protective 
#1) 

04 POWERSVILLE SITE GA Statutory 2013 08/26/2013 Short-Term Protective 

04 SCRDI BLUFF ROAD SC Policy 2013 09/25/2013 Short-Term Protective 

04 T.H. AGRICULTURE & NUTRITION CO. (ALBANY PLANT) GA Statutory 2013 09/30/2013 Short-Term Protective 

04 TAYLOR ROAD LANDFILL FL Statutory 2013 09/20/2013 Protective 

04 TOWER CHEMICAL CO. FL Policy 2013 04/18/2013 Will be Protective 

04 TRI-CITY DISPOSAL CO. KY Statutory 2013 04/30/2013 Short-Term Protective 

05 ADAMS COUNTY QUINCY LANDFILLS 2&3 IL Statutory 2013 03/01/2013 Protective 

05 AIRCRAFT COMPONENTS (D & L SALES) Ml Statutory 2013 04/10/2013 Short-Term Protective 

05 ALLIED PAPER, INC/PORTAGE CREEK/KALAMAZOO RIVER Ml Statutory 2013 10/18/2012 Will be Protective 

05 BELOIT CORP. IL Policy 2013 09/27/2013 Protectiveness Deferred 

OS BOFORS NOBEL, INC. Ml Statutory 2013 08/02/2013 Short-Term Protective 

05 BURROWS SANITATION Ml Policy 2013 02/08/2013 Protective 

05 BYRON SALVAGE YARD IL Statutory 2013 07/29/2013 Protective 

05 DIXIE AUTO SALVAGE IL Discretionary 2013 02/19/2013 Protective 

05 DUPAGE COUNTY LANDFILL/BLACKWELL FOREST PRESERVE IL Statutory 2013 05/06/2013 Protective 

05 ENVIROCHEM CORP. IN Statutory 2013 03/14/2013 Will be Protective 

05 FADROWSKI DRUM DISPOSAL WI Statutory 2013 05/20/2013 Protective 
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Fiscal 
Date Protectiveness 

Region Site Name State FYR Type Year 
Completed Determination1 

Due 
OS JOHNS-MANVILLE CORP. IL Statutory 2013 04/30/2013 Will be Protective 

05 KUMMER SANITARY LANDFILL MN Statutory 2013 03/11/2013 Short-Term Protective 

OS LAGRAND SANITARY LANDFILL MN Statutory 2013 08/14/2013 Protective 

05 LIQUID DISPOSAL, INC. Ml Statutory 2013 09/23/2013 Short-Term Protective 

OS MADISON METROPOLITAN SEWERAGE DISTRICT LAGOONS WI Statutory 2013 03/22/2013 Short-Term Protective 

OS MUSKEGON CHEMICAL CO. Ml Policy 2013 04/03/2013 Short-Term Protective 

OS NEW LYME LANDFILL OH Statutory 2013 03/01/2013 Short-Term Protective 

OS ONALASKA MUNICIPAL LANDFILL WI Statutory 2013 04/0S/2013 Not Protective 

OS OTIAWA TOWNSHIP FLAT GLASS SITE IL Statutory 2013 09/24/2013 Short-Term Protective 

OS POWELL ROAD LANDFILL OH Statutory 2013 06/12/2013 Protective 

OS REPUBLIC STEEL CORP. QUARRY OH Statutory 2013 03/22/2013 Protective 

05 RITARI POST & POLE MN Statutory 2013 08/15/2013 Short-Term Protective 

OS SAUGET AREA 2 IL Statutory 2013 06/26/2013 Will be Protective 

OS SCHMALZ DUMP WI Statutory 2013 08/12/2013 Short-Term Protective 

OS SOUTHEAST ROCKFORD GROUND WATFR CONTAMINATION IL Statutory 2013 OS/13/2013 Protectiveness Deferred 

05 STOUGHTON CITY LANDFILL WI Statutory 2013 04/15/2013 Short-Term Protective 

05 SUMMIT EQUIPMENT & SUPPLIES INCORPORATION OH Statutory 2013 07/31/2013 Short-Term Protective 

OS SUMMIT NATIONAL OH Statutory 2013 07/16/2013 Protective 

05 TORCH LAKE Ml Statutory 2013 03/27 /2013 Short-Term Protective 

05 VELSICOL CHEMICAL CORP. (MARSHALL PLANT) IL Statutory 2013 09/09/2013 Protective 

OS WASTE DISPOSAL ENGINEERING MN Statutory 2013 04/26/2013 Protective 

06 AGRICULTURE STREET LANDFILL LA Policy 2013 09/28/2013 Short-Term Protective 

06 AT & SF (CLOVIS) NM Statutory 2013 09/18/2013 Short-Term Protective 

06 AT&SF (ALBUQUERQUE) NM Statutory 2013 09/06/2013 Protective 

06 BAYOU SORREL LA Statutory 2013 08/13/2013 Protective 

06 BLACKWELL ZINC OK Statutory 2013 05/03/2013 Protectiveness Deferred 

06 BRIO REFINING, INC. TX Statutory 2013 09/18/2013 Short-Term Protective 

06 CIMARRON MINING CORP. NM Statutory 2013 09/18/2013 Protective 

06 CITY OF PERRYTON WELL NO. 2 TX Policy 2013 04/23/2013 Short-Term Protective 



Fiscal 
Date Protectiveness 
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Due 
06 CLEVE REBER LA Statutory 2013 09/23/2013 Protective 

06 CONROE CREOSOTING CO. TX Policy 2013 09/27/2013 Protective 

06 D.L. MUD, INC. LA Statutory 2013 08/23/2013 Short-Term Protective 

06 DELATIE METALS LA Statutory 2013 11/19/2012 Protective 

06 DIXIE OIL PROCESSORS, INC. TX Statutory 2013 09/20/2013 Short· Term Protective 

06 GENEVA INDUSTRIES/FUHRMANN ENERGY TX Policy 2013 09/26/2013 Short-Term Protective 

06 GRANTS CHLORINATED SOLVENTS NM Statutory 2013 09/26/2013 Will be Protective 

06 GULF COAST VACUUM SERVICES LA Statutory 2013 09/03/2013 Short-Term Protective 

06 HART CREOSOTING COMPANY TX Statutory 2013 08/16/2013 Short-Term Protective 

06 HIGHWAY 71/72 REFINERY LA Statutory 2013 05/03/2013 Short-Term Protective 

06 IMPERIAL REFINING COMPANY OK Statutory 2013 02/20/2013 Protective 

06 JASPER CREOSOTING COMPANY INC. TX Statutory 2013 09/06/2013 Short-Term Protective 

06 NORTH CAVALCADE STREET TX Statutory 2013 09/27/2013 Short-Term Protective 

06 SPRAGUE ROAD GROUND WATER PLUME TX Policy 2013 09/25/2013 Short-Term Protective 

06 UNITED NUCLEAR CORP. . NM Statutory 2013 03/27/2013 Will be Protective 

07 ACE SERVICES KS Policy 2013 09/20/2013 Short-Term Protective 

07 CLEBURN STREET WELL NE Policy 2013 08/21/2013 Protectiveness Deferred 

07 DES MOINES TCE IA Statutory 2013 04/09/2013 Protectiveness Deferred 

07 JOHN DEERE (DUBUQUE WORKS) IA Statutory 2013 07/31/2013 Protectiveness Deferred 

07 JOHN DEERE (OTIUMWA WORKS LANDFILLS) IA Statutory 2013 04/03/2013 Protectiveness Deferred 

07 LINDSAY MANUFACTURING CO. NE Statutory 2013 08/22/2013 Short-Term Protective 

07 MASON CITY COAL GASIFICATION PLANT IA Statutory 2013 04/09/2013 Protective 

07 MID-AMERICA TANNING CO. IA Statutory 2013 09/10/2013 Protective 

07 SHERWOOD MEDICAL CO. NE Policy 2013 09/24/2013 Short-Term Protective 

07 VALLEY PARK TCE MO Policy 2013 09/17/2013 Protectiveness Deferred 

07 WATERLOO COAL GASIFICATION PLANT IA Statutory 2013 08/29/2013 Protectiveness Deferred 

07 WRIGHT GROUND WATER CONTAMINATION KS Policy 2013 08/05/2013 Protectiveness Deferred 

08 ARSENIC TRIOXIDE SITE ND Policy 2013 09/30/2013 Short-Term Protective 

08 BASIN MINING AREA MT Statutory 2013 06/27/2013 Short-Term Protective 

08 BOUNTIFUL/WOODS CROSS STH S. PCE PLUME UT Statutory 2013 09/27/2013 Short-Term Protective 

08 DENVER RADIUM SITE co Statutory 2013 09/24/2013 Short-Term Protective 
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08 EAGLE MINE co Statutory 2013 09/27/2013 Short-Term Protective 

08 EUREKA MILLS UT Statutory 2013 09/24/2013 Short-Term Protective 

08 INTERMOUNTAIN WASTE OIL REFINERY UT Statutory 2013 09/12/2013 Protective 

08 KENNECOTI (NORTH ZONE) UT Discretionary 2013 06/17/2014 Not Protective 

08 MOUAT INDUSTRIES MT Policy 2013 04/15/2013 Short-Term Protective 

08 RICHARDSON FLAT TAILINGS UT Statutory 2013 03/14/2013 Short-Term Protective 

09 BECKMAN INSTRUMENTS (PORTERVILLE PLANT) CA Policy 2013 09/20/2013 Short-Term Protective 

09 CARSON RIVER MERCURY SITE NV Statutory 2013 09/27/2013 Short-Term Protective 

09 IRON MOUNTAIN MINE CA Statutory 2013 09/26/2013 Short-Term Protective 

09 KOPPERS CO., INC. (OROVILLE PLANT) CA Statutory 2013 08/28/2013 Protective 

09 MCCORMICK & BAXTER CREOSOTING CO. CA Statutory 2013 09/26/2013 Protective 

09 MGM BRAKES CA Policy 2013 09/26/2013 Protective 

09 MODESTO GROUND WATER CONTAMINATION CA Statutory 2013 09/30/2013 Short-Term Protective 

09 NATIONAL SEMICONDUCTOR CORP. CA Policy 2013 09/30/2013 Protectiveness Deferred 

09 NEWMARK GROUND WATER CONTAMINATION CA Statutory 2013 09/27/2013 Protective 

09 SAN FERNANDO VALLEY (AREA 1) CA Statutory 2013 09/30/2013 Short-Term Protective 

09 SAN FERNANDO VALLEY (AREA 2) CA Statutory 2013 09/30/2013 Protectiveness Deferred 

09 SAN GABRIEL VALLEY (AREA 1) CA Policy 2013 09/11/2013 Protectiveness Deferred 

09 T.H. AGRICULTURE & NUTRITION CO. CA Statutory 2013 09/26/2013 Protective 

09 WESTERN PACIFIC RAILROAD CO. CA Statutory 2013 09/19/2013 Short-Term Protective 

10 ALLIED PLATING, INC. OR Statutory 2013 09/17/2013 Protective 

10 BLACKBIRD MINE ID Statutory 2013 08/23/2013 Will be Protective 

10 BOOM SNUB/ AIRCO WA Statutory 2013 09/13/2013 Will be Protective 

10 COMMENCEMENT BAY, SOUTH TACOMA CHANNEL WA Statutory 2013 09/10/2013 Short-Term Protective 

10 FMC CORP. (YAKIMA) WA Statutory 2013 09/18/2013 Protective 

10 FRONTIER HARD CHROME, INC. WA Statutory 2013 01/29/2013 Protective 

10 JOSEPH FOREST PRODUCTS OR Statutory 2013 09/30/2014 Short-Term Protective 

10 MONSANTO CHEMICAL CO. {SODA SPRINGS PLANT) ID Statutory 2013 09/10/2013 Not Protective 

10 PALERMO WELL FIELD GROUND WATER CONTAMINATION WA Statutory 2013 09/30/2013 Protectiveness Deferred 

10 QUEEN CITY FARMS WA Statutory 2013 09/26/2013 Short-Term Protective 
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10 REYNOLDS METALS COMPANY OR Statutory 2013 09/25/2013 Short-Term Protective 

10 TELEDYNE WAH CHANG OR Statutory 2013 01/07 /2013 Protectiveness Deferred 

10 TULALIP LANDFILL WA Statutory 2013 04/24/2013 Protective 

10 VANCOUVER WATER STATION #1 CONTAMINATION WA Policy 2013 09/11/2013 Protective 

10 VANCOUVER WATER STATION #4 CONTAMINATION WA Policy 2013 09/11/2013 Protective 

10 WESTERN PROCESSING CO., INC. WA Statutory 2013 09/27/2013 Protectiveness Deferred 

. . . - - . 
Fiscal 

Date Protectiveness 
Region Site Name State FYR Type Year 

Completed Determination1 

Due 
01 DAVISVILLE NAVAL CONSTRUCTION BATIALION CENTER RI Statutory 2013 03/28/2013 Protective 

01 OTIS AIR NATIONAL GUARD BASE/CAMP EDWARDS MA Statutory 2013 09/30/2013 Short-Term Protective 

02 NAVAL WEAPONS STATION EARLE (SITE A) NJ Statutory 2013 03/27/2013 Will be Protective 

03 ALLEGANY BALLISTICS LABORATORY (USNAVY) WV Statutory 2013 09/19/2013 Protectiveness Deferred 

03 BRANDYWINE DRMO MD Statutory 2013 05/17/2011 Protective 

03 DEFENSE GENERAL SUPPLY CENTER (DLA) VA Statutory 2013 08/29/2013 Protectiveness Deferred 

03 FORT EUSTIS (US ARMY) VA Statutory 2013 09/27/2013 Protective 

03 LETIERKENNY ARMY DEPOT (SE AREA) PA Statutory 2013 09/24/2012 Protective 

03 MARINE CORPS COMBAT DEVELOPMENT COMMAND VA Statutory 2013 06/05/2013 Will be Protective 

03 NAVAL WEAPONS STATION - YORKTOWN VA Statutory 2013 02/28/2013 Short-Term Protective 

03 WILLOW GROVE NAVAL AIR AND AIR RESERVE STATION PA Statutory 2013 09/27/2013 Short-Term Protective 

04 ALABAMA ARMY AMMUNITION PLANT AL Statutory 2013 09/05/2013 Short-Term Protective 

04 CHERRY POINT MARINE CORPS AIR STATION NC Statutory 2013 05/16/2013 Short-Term Protective 

04 MEMPHIS DEFENSE DEPOT (DLA) TN Statutory 2013 01/23/2013 Will be Protective 

04 PENSACOLA NAVAL AIR STATION FL Statutory 2013 09/26/2013 Protectiveness Deferred 

04 USARMY /NASA REDSTONE ARSENAL AL Statutory 2013 09/30/2013 Protectiveness Deferred 

05 
TWIN CITIES AIR FORCE RESERVE BASE (SMALL ARMS RANGE 

LANDFILL) 
MN Statutory 2013 04/25/2013 Protective 

08 ROCKY MOUNTAIN ARSENAL (USARMY) co Statutory 2013 09/30/2011 Will be Protective 

08 TOOELE ARMY DEPOT (NORTH AREA) UT Statutory 2013 04/04/2013 Short-Term Protective 
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09 BARSTOW MARINE CORPS LOGISTICS BASE CA Statutory 2013 02/20/2013 Protective 

09 EDWARDS AIR FORCE BASE (OU 4] CA Statutory 2013 09/28/2012 Protective 

09 EDWARDS AIR FORCE BASE [OU 11] CA Statutory 2013 09/27/2013 Protective 

09 
LAWRENCE LIVERMORE NATL LAB (SITE 300) (USDOE) [OUs 3 

CA Statutory 2013 09/10/2013 Will be Protective 
& 8] 

09 LAWRENCE LIVERMORE NATL LAB (SITE 300) (USDOE) [OU 4) CA Statutory 2013 07 /23/2013 Will be Protective 

09 TRAVIS AIR FORCE BASE CA Statutory 2013 09/27 /2013 Short-Term Protective 

10 EIELSON AIR FORCE BASE AK Statutory 2013 09/30/2013 Protectiveness Deferred 

10 FAIRCHILD AIR FORCE BASE (4 WASTE AREAS) WA Statutory 2013 09/18/2013 Short-Term Protective 

10 FORT RICHARDSON (USARMY) AK Statutory 2013 02/22/2013 Protectiveness Deferred 

10 PUGET SOUND NAVAL SHIPYARD COMPLEX WA Statutory 2013 10/19/2012 Protectiveness Deferred 

10 STANDARD STEEL & METAL SALVAGE YARD (USDOT) AK Statutory 2013 04/11/2013 Protective 

Non-~eaera1 ana ~eaera1 ~acrncv Kev1ews uue m t'nor or Later ~1sca1 Years, Lom p1etea m ~Y .lUl..:S 

Fiscal 
Date Protectiveness 

Region Site Name State FYR Type Year 
Completed Determination 1 

Due 
04 BRANTLEY LANDFILL KY Statutory 2012 02/26/2013 Protective 

06 PANTEX PLANT (USDOE)* TX Statutory 2014 09/27/2013 Short-Term Protective 

07 MADISON COUNTY MINES MO Statutory 2014 09/24/2013 Will be Protective 

09 TUCSON INTERNATIONAL AIRPORT AREA AZ Statutory 2010 09/30/2013 Protectiveness Deferred 

10 MARTIN-MARIETIA ALUMINUM CO. OR Statutory 2010 05/15/2013 Protectiveness Deferred 
• Denotes a Federal facility site where not expressly indicated 

>1et1on Non-~eaera1 ~acmcy Kev1ews uue m l.Urrent or t"nor ~1sca1 Years, t'enamg (..;Om1 
Fiscal 

Region Site Name State FYR Type Year 
Due 

03 FISCHER & PORTER CO. PA Policy 2013 



Fiscal 
Region Site Name State FYR Type Year 

Due 
03 RAYMARK PA Statutory 2013 

08 UPPER TENMILE CREEK MINING AREA MT Statutory 2013 

1 For all sites that require a five-year review, a separate protectiveness determination is generally made for each portion or operable unit (OU) of the site. The determination that is considered 

"least protective" 1s used as the general determination for the review in this report. For example, if one operable unit is protective but another operable unit has protectiveness deferred, the 

determination for the entire review will be protectiveness deferred. 

Protective - The remedy is protective of human health and the environment in the short- and long-term. 

Short-Term Protective - The remedy is protective of human health and the environment in the short-term. This statement is generally used when the 

remedy is currently protective but requires further actions or institutional controls to remain protective in the long-term. 

Will Be Protective - The remedy is expected to be protective of human health and the environment upon completion, and in the interim, exposure 

pathways that could result in unacceptable risks are being controlled. This statement is generally used for remedies that are under construction. 

Protectiveness Deferred - The remedy cannot be made until further information is obtained. Generally, reviews that include this determination identify 

both the actions and timeframe necessary to obtain the information so a protectiveness determination can be made through an addendum to the five

year review report. 

_!\Jot Protective - The remedy is not protective of human health and/or the environment. For example, a new exposure pathway may be identified or a 

remedy may not be able to meet a new cleanup level. Generally, reviews that include this determination identify actions that need to be taken to ensure 

protectiveness. 


